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NE of the most remarkable chapters in the astronomy of the 
past century was commenced on the very first night with 
which that eentury began. It was, indeed, on the Ist of January, 
1801, that the discovery of a new planet was announced. ‘The five 
ereat orbs—Jupiter, Saturn, Mereury, Mars, and Venus—had been 
known from the earliest times of which we have reeords, and the 
planet Uranus had been discovered nearly twenty years betore the 
previous century elosed. The solar system was thus thought to 
consist of these six planets and, of eourse, the earth. On the 
memorable night to which I have referred, Piazzi, the astronomer, 
made a remarkable advance. Ile diseovered yet another planet— 
the seventh, or eighth, if the earth be ineluded. The new body 
was a small object in comparison with those which were previously 
known. It was invisible to the unaided eye, and seemed no more 
than a starlike point even when viewed through a telescope. It 
revolved around the sun in the wide region between the orbits of 
Mars and Jupiter. This discovery was speedily followed by others 
of the same kind, and, as the eentury has advaneed to its close, the 
numbers of these planets—asteroids, as they are generally ealled— 
has been gradually inereasing, so much so that now, of these little 
bodies known to astronomers, the number amounts to about four 
hundred and fifty. 
But just as the beginning of the eentury was heralded by the 
diseovery of the first of these asteroids, so the elose of the eentury 
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will be signalized in the history of astronomy by the detection 
among these little objects of one whieh has entirely east into the 
shade all other discoveries of the same nature. On the night of the 
13th of Angust, 1898, a German astronomer, Herr Witt, exposed a 
photographie plate to the heavens in his telescope in the Observa- 
tory of Urania, at Berlin. On that plate a picture of the heavens 
was obtained, and in that picture a new planet was revealed. At 
first the discovery of one more asteroid does not imply very much. 
Hundreds of such planets might be found, and indeed have been 
found, and yet no partieular comment has been called forth. But 
this planet found by Witt is a unique object; it is more interesting 
than the whole of the four hundred and thirty-two other minor 
planets which have preceded it—not, indeed, on account of its size, 
for Witt’s planet is a wholly insignificant object from this point 
of view. The special interest which this new planet has for us 
dwellers on the earth lies in the fact that it seems to be the nearest 
to the earth of all the other worlds in spaee—the moon, of course, 
exeepted. This is the reason why the attention of all who are in- 
terested in the science of astronomy has been concentrated on 
Witt’s discovery. It is certainly the most interesting telescopic 
revelation which has been made for many years. 

It may illustrate a characteristic feature in the progress of 
modern astronomy if I describe how Witt succeeded in obtaining 
this picture. Ife had seleeted one of the most rapid plates that 
the skilled manufacturer can supply to the photographer. He put 
this plate into his telescope, and he directed it to the heavens. If 
that plate had been used in broad daylight for the more ordinary 
purpose of obtaining a photographie portrait, an exposure of half 
a second would have been quite long enough. But the very faint 
stars can not work their charm on the plate with equal rapidity; a 
second is not long enough, nor is ten seconds, nor even ten minutes. 
Tf we desire to seeure an imprint of tle faintest stars we must 
expose the plate for an hour, and sometimes for even much longer 
than an hour. Of course, an exposure of such duration would 
utterly rnin the picture if a gleam of any other light obtained 
access, But in the darkness of night the plate is seeure from this 
danger. Fach star is thus given time enough to impress its little 
image at leisure. 

The photographer has often oceasion to deplore the poorness 
of his light. It is, of course, in the endeavor to counteract the 
poorness of the light that so long an exposure is frequently given. 
But it will not be any longer supposed that, from the astronomer’s 
point of view, a tedious exposure must necessarily be a disadvan- 
tage. Let it be henceforth recollected that it was the very require- 
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ment of a long exposure which led to the present important dis- 
eovery. If the stars had been bright enough to be photographed 
by an exposure not longer than a few seconds or even than a few 
minutes, then this new and wonderful planet Eros would not have 
been revealed. 

Many points of light which were undoubtedly stars, and merely 
stars, were shown on this picture taken by the German astronomer 
at Urania. Among these points of light was, however, one object 
which, though in appearance hardly distinguishable from a faint 
star, was in trath a body of a very different character. No tele- 
scope, however powerful, would show by mere inspection any ap- 
preciable difference between the dot of light indicating a star and 
the dot of light indicating the asteroid Eros. The fundamental 
difference between the star and Eros was, however, revealed by 
the long exposure. The stars in such a picture are, of course, at 
rest. They have oceupied for years and for centuries the places 
where we now find them. If they are moving at all, their move- 
ments are so slow that they need not now be considered. Dut this 
starlike point, or, as we may at onee call it, this asteroid, Eros, 
is moving. Not that its movements seem very rapid from the dis- 
tance at which alone we are compelled to view it. No casual glance 
would indicate that Eros was flying along. The ordinary ob- 
server would see no change in its place in a second—no change in 
its place even in a minute. But when the exposure has lasted for 
an hour this asteroid, in the course of the hour, has moved quite 
appreciably. Hence arose a great difference between the repre- 
sentation which the photograph has given of the stars, properly 
so called, and of the asteroid. Each star is depicted as a sharp, 
well-defined point. This little body which is not a star, tlis un- 
steady sitter in the picture, could not be so represented; it merely 
appeared as a streak. The completed photograph accordingly 
shows a large number of well-marked dots for the stars, and among 
them one faint line for the asteroid. 

Such a feature on a picture, though very unusual, does some- 
times present itself. To detect such a streak on a photograph of 
the stars is a moment of transcendent joy to the astronomer. It 
is often for him the exciting oceasion on which a discovery is made. 
This little moving point is in actual fact as different from a star as 
a pebble is different from a brilliant electric light. The resem- 
blance of the asteroid to a star is merely casual; the resemblance 
would wholly disappear if we were able to make a closer inspec- 
tion. The star is a brilliant blazing orb like a sun, but so far away 
that its luster is diminished to that of a point; the planct is com- 
paratively near us; it is a dark body like our earth, and 1s like our 
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earth also in this further respect that all the light it enjoys has 
been derived from the sun. 

Though there is this immense difference between a star and a 
planet, yet the observer must not expect to notice any such differ- 
ence by merely taking a peep through the telescope. It was only 
the long exposure in the photograph that revealed the little body. 

Such is the manner in whieh an asteroid is generally discovered 
in these latter days. A discovery like this comes as the well-earned 
reward of the skill and patience of the astronomical photographer. 
There are, indeed, a large number of known asteroids; our eata- 
logues contained four hundred and thirty-two of them up to the 
time when Witt exposed his now famous plate. Had the asteroid 
Witt then found been merely as other asteroids, it would never have 
received the prominent position that has now to be assigned to it in 
any aecount of the astronomy of the century. That object found 
by Witt on this night which is to be henceforth memorable in astron- 
omy is of a wholly exceptional kind. Jlad Eros been merely an or- 
dinary asteroid, Witt might no doubt have received the credit to 
which his labors and success would have entitled him. Another as- 
teroid would have been added to the long list of such objects already 
known, but the newspapers would never have troubled their readers 
about the matter, and the only persons who would have been 
affected would have been the astronomers, and perhaps even among 
them no particular sympathy would have been felt in certain quar- 
ters. Those particular astronomers to whom has been intrusted 
the special work of looking after the asteroids and of calculating 
the tables of their movements might even have reecived with no 
very great enthusiasm the announcement of this further addition to 
the burden on their heavily laden shoulders. j 

T have said that Eros is quite a small globe; it may be well for 
us fully to realize how small that asteroid actually is. If the moon 
were to be ernshed into two million equal fragments, each of those 
parts would be as big as Eros. If the whole of Eros were to be 
covered with houses, the city thus formed would not be so large 
as greater London. So far as mere size is eoneerned, Eros is quite 
unimportant. We ean further illustrate this if we compare Eros 
with some of the other planets. The well-known evening star, 
Venus, the goddess of love, is a hundred million times as big as 
that tiny orb we now call Eros, the god of love. After all this 
it mav seem strange to have to maintain what is, however, undoubt- 
edlv the fact, that the discovery of Eros is one of the most remark- 
able discoveries of this century. 

Until Eros was discovered, our nearest neighbors among the 
planets were considered to be Veius on one side and Mars on the 
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other. The other great planets are much more distant, while, of 
course, the stars properly so called are millions of times as far. 

Great, then, was the astonishment of the astronomers when, 
by the discovery of Eros, Mars and Venus were suddenly dethroned 
from their position of being the earth’s nearest neighbors among 
the planetary host. This little Eros will, under favorable cireum- 
stances, approach the earth to within about one third the distance 
of Mars when nearest, or about one half the distance of Venus 
when nearest. We thus concentrate on Eros all the interest which 
arises from the fact that, the moon of course excepted, Eros is the 
nearest globe to the earth in the wide expanse of heaven. To the 
astronomer this statement is of the utmost significance; when Eros 
comes so close it will be possible to determine its distance with a 
precision hitherto unattainable in such measurements. Once the 
distance of Eros is known, the distance of the sun and of all the 
other planets can be determined. The importance of the new dis- 
covery arises, then, from the fact that by the help of Eros all our 
measurements in the celestial spaces will gain that for which every 
astronomer strives—namely, increased accuracy. 

Seeing that the existence of intelligence is a characteristic fea- 
ture of this earth, we feel naturally very much interested in the 
question as to whether there can be intelligent beings dwelling on 
other worlds around us. It is only regrettable that our means 
of solving this problem are so inadequate. Indeed, until quite 
lately it would have been almost futile to discuss this question at 
all. All that could then have been said on the subject amounted 
to little more than the statement that it would be intolerable pre- 
sumption for man to suppose that he alone, of all beings in the uni- 
verse, was endowed with intelligence, and that his insignificant 
little carth, alone amid the myriad globes of space, enjoyed the dis- 
tinction of being the abode of life. Recent discovery has, however, 
given a new aspect to this question. At the end of this century 
certain observations have been made disclosing features in the 
neighboring planet, Mars, which have riveted the attention of the 
world. On this question, above most others, extreme caution is 
necessary. It is especially the duty of the man of science to weigh 
carefully the evidence offered to him on a subject so important. 
He will test that evidence by every means in his power, and if he 
finds the evidence establishes certain conclusions, then he is bound 
to accept such conclusions irrespective of all other circumstances. 

Mr. Percival Lowell has an observatory in an eminently favor- 
able position at Flagstaff, in Arizona. He has a superb telescope, 
and enjoys a perfect climate for astronomical work. Aided by 
skillful assistants, he has observed Mars under the most favorable 
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circumstances with great care for some years. I must be per- 
mitted to say that, having carefully studied what Mr. Lowell has 
set forth, and having tested his facts and figures in every way in 
my power, most astronomers have come to the conclusion that, 
however astonishing his observations may seem to be, we can not 
refuse to accept them. 

No one has ever seen inhabitants on Mars, but Mr. Percival 
Lowell and one or two other equally favored observers have seen 
features on that planet which, so far as our experience goes, can be 
explamed in no other way than by supposing that they were made 
by an intelligent designer for an intelligent purpose. Mr. Lowell 
has discovered that there are certain operations in progress on the 
surface of Mars which, if we met with on this earth, we should cer- 
tainly conclude, without the shghtest hesitation, were the result of 
operations condueted under what we consider rational guidanee. 

A river, as Nature has made it, wends its way to and fro; it 
never takes the shortest route from one point to another; the width 
of the river is incessantly changing; sometimes it expands into a 
Jake, sometimes it divides so as to inelose an island. If we could 
discern through our telescopes a winding line such as I have de- 
scribed on Mars it might perhaps represent a river. 

But suppose, instead of a winding line, there was a perfeetly 
straight line, or rather a great cirele on the globe drawn as straight 
as a surveyor could lay it out—if we beheld an object like that 
on Mars I think we should certainly infer that it was not a river 
made in the ordinary course of natural operations; no natural 
river ever runs in that regular fashion. If such a straight line 
were indeed a river, then it must have been designedly straight- 
ened by human ageney or by some other intelligent ageney for 
some particular purpose. In its larger features Nature does not 
work by straight lines. A long and perfectly straight object, if 
found on our earth, might be a eanal or it might be a road; it 
might be a railway or a terrace of some kind; but assuredly no 
one would expect it to be a natural object. 

We have the testimony of Schiaparelli, now strengthened by 
that of Myr. Lowell and his assistants, that there are many straight 
lines of this kind on Mars. They appear to be just as straight as 
a railway would have to be if laid across the flat and boundless 
prairic, where the engineer encountered no obstacle whatever to 
make him swerve from the direct path. These lines on Mars run 
for hundreds of iniles, sometimes, indeed, I should say for thousands 
of miles. They are far wider than any terrestrial river, except 
perhaps the Amazon for a short part of its course. ‘The hnes on 
Mars are about forty miles wide. Indced, the planet is so distant 
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that if these lines were much narrower than forty miles they would 
be invisible. Each of them is marvelous in its uniformity through- 
out its entire length. 

The existence of these straight lines on the planet contains per- 
haps the first suggestion of the presence of some intelligent beings 
on Mars. The mere occurrence of a number of perfectly straight, 
uniform lines on such a globe would in itself be a sufficiently re- 
markable circumstance. But there are other features exhibited 
by these objeets which also suggest the astonishing surmise that 
they have been constructed by some intelligent beings for some 
intelligent purposes. 

Sometimes two of these lines will start from a certain junction, 
sometimes there will be a third or a fourth from the same junction; 
in one case there are as many as seven radiating from the same 
point. Such an arrangement of these straight lines is certainly 
unlike anything that we find in Nature. We are led to seek for 
some other explanation of the phenomenon, and here is the expla- 
nation which Myr. Lowell offers: 

Jé has recently been found that there are no oceans of water 
on the planet Mars. In earlier days it used no doubt to be be- 
lieved that the dark marks easily seen in the telescope could rep- 
resent nothing but oceans, but I think we must now give up the 
notion that these are watery expanses. Indeed, there is not much 
water on that globe anywhere in comparison with the abundance 
of water on our earth. It is the seareity of water which seems to 
give a elew to some of the mysteries discovered on Mars by Schia- 
parelli and Lowell. 

As our earth moves round the sun we have, of course, the 
changing seasons of the year. In a somewhat similar manner 
Mars revolves around the sun, and aecordingly this planet has also 
its due succession of seasons. There is a summer on Mars, and 
there is a winter; during the winter on that globe the poles of 
the planet are much colder than at other seasons, and the water 
there accumulates in the form of ice or snow to make those iee-eaps 
that telescopic observers have so long noticed. In this respect 
Mars, of course, is like our earth. The iece-cap at each pole of 
our globe is so vast that even the hottest summer does not suffice 
to melt the accumulation; much of the ice and snow there remains 
to form the eternal snow which every arctie explorer so well knows. 
It would seem, however, that the contrast between winter and sum- 
mer on Mars must be much more deeply marked than the contrast 
between winter and summer on our earth. During the summer of 
Mars ice and snow vanish altogether from the poles of that planet. 

Mr. Lowell supposes that water is so scaree on Mars that the 


296 POPULAR SCIENCE MONTHLY. 


inhabitants have found it necessary to economize to the utmost 
whatever stock there may be of this most necessary element. The 
observations at Flagstaff tend to show that the dark lines on Mars 
mark the course of the canals by which the water melted m sum- 
mer in the aretie regions is conducted over the globe to the tracts 
where the water is wanted. Not that the line as we see it repre- 
sents actually the water itself; the straight line so characteristic 
of Mars’s globe seems rather to correspond to the zones of vegeta- 
tion which are brought into culture by means of water that flows 
along a eanal in its center. In much the same way would the 
course of the Nile be exhibited to an inhabitant on Mars who was 
directing a telescope toward this earth: the river itself would not 
be visible, but the cultivated tracts which owe their fertility to 
the irrigation from the river would be broad enough to be distin- 
guishable. The appearance of these irrigated zones would vary, 
of course, with the seasons; and we observe, as might have been 
expected, charges in the lines on Mars corresponding to the changes 
in the seasons of the planet. 

A noteworthy development of astronomy in the last century 
has been the erection of mighty telescopes for the study of the 
heavens. It must here suffice to mention, as the latest and most 
remarkable of these, the famous instrnment at the Yerkes Observa- 
tory, which belongs to the University of Chicago. Just as the 
century is drawing to its close, the Yerkes telescope has begun to 
enter on its sublime task of exhibiting the heavens under greater 
advantages than have ever been previously afforded to any astrono- 
mers since the world began. 

The University of Chicago having been recently founded, it 
was desired to associate with the university an astronomical ob- 
servatory which should be worthy of the astonishing place that this 
wonderful city has assumed in the world’s history. Mr. Yerkes, 
an American millionaire, generously undertook to provide the eost 
of this observatory. Two noble disks of glass, forty inches in 
diameter, were produced at the furnaees of Messrs. Mantois, m 
Paris; these disks were worked by Mr. Alvan Clark, of Boston, 
into the famous object glass which, weighing nearly half a ton, has 
now been mounted in what we may deseribe as a temple or a palace 
euch as had never been dreamed of before in the whole annals of 
astronomy. 

Perhaps if we could now place the setence of the nineteenth 
century in its proper perspective the most remarkable discovery 
which it contains would be that of the planet Neptune. Tndeed, 
the whole annals of science present no incident of a more dramatie 
character. 
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It will be remembered that at the latter part of the eighteeuth 
century William Herschel bad immortalized himself by the dis- 
covery of a great planet, to which was presently assigned the name 
of Uranus. After the movements of Uranus had been carefully 
studied, it was found that on many previous occasions Uranus had 
been unwittingly observed by astronomers, who regarded it as a 
star. When these observations were all brought together, and 
when the track which Uranus followed through the heavens was 
thus opened to investigation, it was found that the movements of 
the planet presented considerable anomalies. The planet did not 
move precisely as 1t would have moved had it been subjected solely 
to the supreme attractive power of the sun. Astronomers are, of 
course, accustomed to irregularities of this description in the move- 
ments of the planets. These irregularities have as their origin 
the attractions of the various other members of the solar system. 
It is possible to submit these attractions to calculation and thus to 
estimate their amount. ‘The effect, for instance, of Saturn in dis- 
turbing Jupiter can be allowed for, and the nature of Jupiter’s 
motion as thus modified can be precisely estimated. In hke man- 
ner, the influence of the earth on Venus can be determined, and so 
for the other planets; and thus, generally speaking, it was found 
that when the proper allowances had been made for the action of 
known causes of disturbance, then the calculated movement of each 
planet could be reconciled with observation. 

The circumstances of Uranus were, however, in this respect 
wholly exceptional. Due allowance was first made for the attrac- 
tion of Uranus by Saturn, and for the attraction of Uranus by 
Jupiter, as well as by the other planets. It was thus found that 
the irregularities of Uranus could be to some extent explained, but 
that it was not possible in this manner to account for those irregu- 
larities completely. It was therefore evident that some influence 
must be at work affecting the movement of Uranus, in addition 
to those arising from any planet of which astronomers hitherto had 
cognizance. The only available supposition would be that some 
other planet, at present unrecognized, must be in our system, and 
that the attraction of this unknown body must give rise to those 
irregularities of Uranus which remained still outstanding. 

A great problem was thus proposed for mathematicians. It 
was nothing less than to affect the determination of the orbit and 
the position of this unknown planet, the sole guide to the solution 
of the problem being afforded by the discrepancies between the 
places of Uranus as actually observed and the places which were 
indicated by the calculations, when every allowance had been made 
for known causes. The-problem was indeed a difficult one, but, 
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fortunately, two mathematicians proved to be equal to the task 
of solving it—Adams, in England, and Le Verrier, in France. 
fach of these astronomers, in independence of the other, sue- 
ceeded in determining the place of the planet in the sky. The 
dramatie incident of this discovery was afforded when the mathe- 
maticians had done their work. When the place of the planet 
had been ascertained, then the telescopie search was undertaken 
to verify if it were indeed the ease that a planet hitherto unknown 
did actually lurk in the spot to which the caleulations poimted. 
Every one who has ever read a book on astronomy is well acquainted 
with the wonderful manner in which this verification was made. 
Just where the mathematicians indicated, there was the great planet 
discovered! To this object the name of “ Neptune” has been 
assigned, and its discovery may be said to mark an epoch in the 
history of gravitation. It provided a most striking illustration 
of the truth of those great laws which Newton had discovered. 

The latter half of the century will be also remarkable in the 
history of seience from the fact that within that period mankind 
has been enabled to make some acquaintance with the chemistry 
of the celestial bodies. It was in 1859 that Kirchhoff and Bunsen 
first expounded to the world the true meaning of the dark lines in 
the solar spectrum. In this they were following out a line of rea- 
soning that had been previously suggested by Prof. Sir G. Stokes, 
of Cambridge, England. Those who are at all conversant with 
that wonderful branch of knowledge known as spectrum analysis 
are aware how these discoveries have rendered it possible for us 
to determine in many cases the actual material clements found in 
the most distant bodies. 

One of the striking results to which this investigation has 
led is the demonstration of the substantial unity of the mate- 
rials from which the earth and the various heavenly bodies have 
been constructed. Those elements which enter most abundantly 
into the composition of the earth are also the elements which 
appear to enter most abundantly into the composition of the sun 
and of the stars. The iron and the hydrogen, the sodium and the 
many other materials of which our globe is so largely formed, are 
also the selfsame materials which, in widely different proportions 
and in very different associations, go to form the heavenly bodies. 
Vhis conclusion is as interesting as it was unexpected. It might 
naturally have heen thought that, secing the sun is separated from 
us: by nearly a hundred million miles, and seeing that the stars 
are separated from ous by milhons of millions of miles, all these 
eclestial bodies must be eonstrueted in quite a different manner 
and of substances quite distinct from the substances whieh we know 
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on this earth. But this is not the case. Indeed, at the present 
moment it seems doubtful if there be any element which spectrum 
analysis has hitherto disclosed in the celestial bodies which is not 
also a recognized terrestrial body. ‘The well-known case of heliuin 
gives a striking illustration. In the year 1868 Sir Norman Lockyer 
detected the presence of rays in the solar spectrum which were 
unknown at that time in terrestrial chemistry. These rays ap- 
peared to emanate from some substance which, though present in 
the sun, did not then appear to belong to the earth. This element 
was accordingly named “helium,” to indicate its solar origin. 
Twenty-five years later Professor Ramsay discovered a substance 
on the earth which had been hitherto unrecognized, and which, on 
examination, yielded in the spectrum precisely those same rays 
which bad been found in the so-called helium trom the sun. In 
consequence of this discovery this element is now recognized as a 
terrestrial body. It is indeed a remarkable illustration of the 
extraordinary character of modern methods of research that a sub- 
stance should have first been discovered at a distance of nearly one 
hundred million miles, that same substance being all the time, 
though no doubt in very small quantities, a constituent of our 
earth as well as of the sun. 

Much has been done within the past century in many other 
branches of astronomy. I must especially mention the important 
subject of meteoric showers. Tor the development of our know!l- 
edge of this attraetive part of astronomy we are largely indebted 
to the labors of the late Prof. H. Newton, of Yale. By his inves- 
tigations, in conjunction with those of the late Professor Adams. 
it was demonstrated that the shower of shooting stars which usually 
appears in the middle of November is derived from a shoal of small 
bodies which revolve around the sun in an elliptic track, and aceom- 
plish that cirenit in about thirty-three years and a quarter. The 
earth erosses the track of these meteors in the middle of November. 
If it should happen that the great shoal is passing through the 
junction at the time the earth also arrives there, then the earth 
rushes through the shoal of little bodies. These plunge into our 
atmosphere, they are ignited by the friction, and a great shower is 
observed. It is thus that we account for the recurrence of spe- 
cially superb displays at intervals of about thirty-three years. 

But one more great astronomical discovery of this century 
must be mentioned, and here again, as in so many other instances, 
we are indebted to American astronomers. It was in 1877 that 
Prof. Asaph Hall discovered that the planet Mars was attended 
by two satellites. This was indeed a great achievement, and 
excited the liveliest interest and attention. Since the days when 
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telescopes were first invented all the astronomers have been look- 
ing at Mars, and vet they never noticed (their telescopes were not 
good enough) those interesting satellites which the acute observa- 
tion of Professor Hall detected with the help of the great telescope 
of the Naval Observatory at Washington. This discovery was fol- 
lowed by another of a still more delicate nature, when that con- 
summate observer, Professor Barnard, using the great Lick tele- 
seope, detected the fifth satellite of Jupiter. This is indeed a most 
dithenlt object to observe, requiring, as it does, the ighest optical 
power, the most perfect atmnospherie conditions, and the most skill- 
ful of astrononneal observers. We may take this observation to 
represent the high-water mark of teleseopie astronomy in the nine- 
teenth century. This being so, it may fitly conelude this brief 
aceount of some of the most remarkable astronomical discoveries 
which that century has produced. 


THE APPLICATIONS OF EXPLOSIVES, 
By CHARLES £. MUNROE, 
PROFESSOR OF CIIEMISERY, COLUMBIAN UNIVERSITY, 
HERE is something about fire which fascinates every one, yet 
the action of explosives arouses even a livelier interest, since 
the accompanying fiery phenomena are more intense and are at- 
tended with a shocking report and a violent destruetion of the sur- 
rounding material, wlile this train of events, with all its marked 
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effects, is set in operation by what appears to be a very slight ini- 
tial canse. It is evident on brief consideration that these bodies, 
like a coiled spring, a bent bow, or a head of water, are enormous 
reservoirs of energy which ean be released at a touch, and which, if 
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the explosive be properly placed in well-proportioned amounts and 
discharged at the right time, can be made to do useful and impor- 
tant work that can not be as conveniently and quickly accomplished 
in most cases, and in some cases can not be accomplished at all by 
any other means. 

The marked characteristic of all explosive substances, and espe- 
cially of the so-called high explosives, is that the energy, as devel- 
oped, is at high potential, and the nses to which energy in this con- 
dition can be economically put are so manifold that the production 
of explosives has become one of the most important of our chemical 
industries, this country alone produemg, in 1890, 108,785,980 
pounds, having a value of nearly $11,000,000. 

The number of possible substances possessing explosive prop- 
erties is exceedingly large; the number actually known is so great 
that it has taxed the ingenuity of inventors to provide them with 
suitable names; but these various explosive substances vary to so 
great an extent in the energy they will develop in practice and in 
their safety in storage, transportation, and use that but a compara- 
tively small number have met with wide acceptance. All may be 
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elassified under the heads of physical mixtures like gunpowder, or 
chemical compounds like nitroglycerin, and they owe their develop- 
ment of energy to the fact that, like gunpowder, they are mixtures 
in which combustible substanees such as charcoal are mixed with 
supporters of combnstion such as niter; or that, like chloride of 
nitrogen, they are chemical compounds, the formation of whose 
molecules is attended with the absorption of heat; or that, hke gun 
cotton, they are chemical compounds whose molecules contain both 
the combustible and the snpporter of combustion, and whose for- 
mation from their elements is attended with the absorption of heat; 
while occupying a middle place between the gunpowder and the 
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eun-cotton class, and possessing also to some degree the properties 
of the nitrogen-chloride class, are the nitro-substitution explosives, 
of which melinite, emmensite, lwddite, and joveite furnish conspicu- 
ous examples. 

It may lead to a clearer understanding of what is said regarding 
the applications of explosives to dwell briefly on the methods by 
whieh some of them are produced, sinee, although the raw material 
in each ease is different and the details of the operations vary, the 
niderlying principles of the methods are the same, and a good ex- 
ample is found in the military gun cotton as made by the Abel 
process at the United States Naval Torpedo Station. 
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The material employed is cotton, but whether fresh from the 
field or in the form of waste, it must first be freed from dirt by 
hand picking and_ sorting, 
and from grease and in- 
crusting substances by boil- 
ing in a weak soda solution. 
The cotton is now dried by 
wringing in a_ centrifugal 
rane and ce ota ore GUNPOWDER Grains. The large ones are over 
current of hot air ma metal five pounds weight, each. 
closet; but as the eompacted 
mass of eotton holds moisture with great persistency, after partial 
drying the eotton is passed through a cotton picker to open the 
fiber, so that it not only yields its contained water more readily 
and completely, but it also absorbs the aeids more speedily in the 
dipping proeess to whieh it is subsequently exposed. 

When the moisture, by the final drying, is reduced to one half 
of one per eent the cotton is, while hot, placed in copper tanks 
which elose hermetieally, where it eools to the atmospherie tem- 
perature and in which it is transported to the dipping room, where 
a battery of large iron troughs, filled with a mixture of one part of 
the most coneentrated nitric aeid and three parts of the most con- 
centrated sulphuric acid, set in a large iron water bath to keep the 
mixture at a uniform temperature, is plaeed under a hood against 
the wall. The fluffy eotton, in one-pound lots, is dipped handful 
by handful under the acid, by means of an iron fork, where it is 
allowed to remain for ten minutes, when it is raised to the grating 
at the rear of the trough and squeezed with the lever press to re- 


a 


De Ae Me ay, ee " 2 + ‘ . 
3URNING Disk oF GUN CoTTON, EXTINGUISHING BURNING GUN CoTTON. 


move the excess of aeid. It still retains about ten pounds of the 
acid mixture, and in this eondition is placed in an aeid-proof stone- 
ware crock, where it is squeezed by another iron press to cause the 
contained acid to rise above the surfaee of the partly converted 
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cotton. The covered crock is now placed with others in wooden 
troughs containing running water so as to keep the temperature 
uniform, where the cotton is allowed to digest for about twenty- 
four hours. The acid is then wrung ont in a steel centrifugal, and 
the wring gun eotton is thrown in small lots into an immersion 
tank contanung a large volume of flowing water, in whieh a paddle 
wheel is revolving so as to rapidly dilute and wash away the residual 
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acid in the gun eotton without permitting any considerable rise 
of temperature from the reaction of the water with the acid. 
Even these severe means are not enough, for, as the cotton fiber 
is in the form of hairlike tubes, traees of the aeid sufficient to bring 
ahout the subsequent decomposition of the gun cotton are retained 
by capillarity. Therefore, after boiling with a dilute solution of 
sodiuin carbonate, the gun cotton is pulped and washed in a beater 
or rag engine until the fiber is reduced to the fineness of corn meal, 
and a sample of it will pass the “heat test.” This is a test of the 
resistance of gun cotton 
ome to decomposition; “aiid 2é- 
erie, repp os tun Unitrin Status Navy. ee Pit len he cal: 
Contains thirty-five grains of Vulininate of mercury, dried sample of gun eotton 
Issheated: to. Goene Cl ite a 
closed tube in which a moistened strip of potassium iodide and 
starch paper is suspended, the paper should not become discolored 
in less than fifteen minutes’ exposure. 
This pulping of the gun cotton net only enables one to more 
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completely purify it, but it also renders it possible to mold it into 
convenient forms and to compress it so as to greatly increase its 
efficiency in use. For this purpose the pulp is suspended in water 
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and pumped to a molding press, where, under a hydraulic pressure 
of one hundred pounds to the square inch, it is molded into cylin- 
ders or prisms about three inches in diameter and five inches and 
a half high, and these are compressed to two inches in height by 
a final press exerting a pressure of about sixty-eight hundred pounds 
to the square inch. As this is regarded as a somewhat hazardous 
operation, the press is surrounded by a mantlet woven from stout 
rope to protect the workmen from flying pieces of metal in case 
of an accident. The oper- 
ation is analogous to that 
employed in powder-mak- 
ing, where the gunpowder 
has been pressed in a great 
variety of forms and into 
single grains weighing sev- 
eral pounds apiece. 

Even under the enor- 
mous pressure of the final 
press the compressed gun cotton still retains from twelve to six- 
teen per cent of water, and in this form it is quite safe to store 
and handle. When dry it is very combustible and burns readily 
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when ignited, but it can be quenched by pouring water upon it. 
When confined in the chamber of a gun or the bore-hole of a rock, 
gun cotton will burn like gunpowder when ignited, if dry, and pro- 
duce an explosion, but, in common 
with nitroglyeerin and other high 
explosives, gun cotton is best ex- 
ploded and develops its maximum 
effect when detonated, a result 
which is secured by exploding a 
small quantity of mereury ful- 
minate in contact with the dry 

Tkox~ CYLINDER FILLED wit WATER AND 
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tore and after firing, shows the work ae- Mercury fulminate is made by 
complished by thirty-five grains of mer- idea a ae = ae ae ae itri id 
eury Hitritigen: CLISSOTY meg merceury Mm nitric ac. 


and pouring the solution thus pro- 
duced uite alcohol, when a violent reaction takes place and the ful- 
minate is deposited as a crystalline gray powder. This powder is 
loaded in copper cases and, after drying, it is primed with dry-mealed 
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SMokLELes Powpnrs. bathe bettle is indurite in flake grains, The larger eraits are ey lin- 
drieal and hexagonal multipertorated United States army grains. The bent erain in the 
toregroutd, looking like a piece of rubber tubing, is a grain of Maxim powder with a 
single canal, The flat strips in the foreground on the left are grains of the Freneh BLN, 
powder. ‘Phe flat strips in the foresround on the right are grains of the United States 
bev a pyrocel lose”? powder, 


ein cotton, the mouth of the case being closed with a sniphur-glass 


plug, throngh which pass two copper leading wires Joined by a bridge 
of platinma-inidimm wire, two one-thousandths of au inch in diame- 
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ter, which becomes heated to incandescence when an electric current 
is sent through it. This device is what is known as the naval deto- 
uator. Mercury fulminate is so employed because it is the most vio- 
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lent of all explosives in common use, and exerts a pressure of forty- 
eleht thousand atmospheres when fired in contact. Although the 
naval detonator contains but thirty-five grains of mercury fulminate, 
yet it will rupture stout iron and heavy tin torpedo cases when fired 
suspended in them, it will rend thick blocks of wood when placed in 
a hole and fired within them, and it will even pierce holes through 
plates of the finest wrought iron one-sixteenth inch in thickness if 
only the base of the detonator is in contact with the plate, and this 
has been used as a test of their efficiency. Its force is markedly 
shown by firing one in a stout iron cylinder filled with water and 
closed tightly, when the cylinder is blown into a shredded sphere. 
When nsed to detonate gun cotton, either when confined or in the 
open, the detonator is placed in the hole which has been molded 
in the center of the eun-cotton disk or block, so that it shall be 
in close contact with the gun cotton. 
T have found that perfectly dry com- 
pressed gun cotton is detonated by 
2.83 grains of mereury fulminate: ogres of Conpite SMOKELESS Pow- 
bunt as a torpedo attack is neces- ver. Charge for 6-inch 2 F gun, 15 
: : ; pounds, 4 ounces, Cords, 2234 inches 
sarily in the nature of a forlorn hope — jyuy. 3 inehes in diameter. 
and should be provided with every 
possible provision against failure, and since if the detonator fails 
the attack fails, the naval detonator is supplied with thirty-five 
grains, so as to give a large coefficient of assurance. 
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A characteristic featnre of gun cotton is that it may be deto- 
nated even when completely saturated with and immersed in wa- 
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ter, if only some dry gun cotton be deto- 
nated in contact with it. Thus in one 
experiment a disk of dry gun cotton was 
covered with a water-proof coating and 
the detonator inserted in the detonator 
hole of this disk. This drv disk was laid 
upon four uncoated disks. the five lashed 
tightly together, and sunk in) Newport 
Ifarbor, where the column remained 
util the uncoated disks were saturated 
with salt water, when the mine was fired 
and the saturated disks were found by 
measurement of the work done to have 
heen completely exploded. [ have found 
that three ounecs of dry compressed 
enn cotton will cause the detonation 


of wet compressed gun cotton in contact with it, but forty 
ounces of dry gun cotton are used as the primer in our naval 
nines and torpedoes, so as to give a large coefficient of assur- 


ance, 


In the mining and other industries the fulminate is used in 
©: 
smaller quantities and it is generally mixed with potassium ehlo- 


rate, the mixture being com 
pressed in small copper cases 
and sold as blasting caps. 
They are fired by means of a 
piece of Bickford or running 
fuse, consisting of a woven 
cotton or hemp tube contain- 
ing a core of gunpowder, 
which is inserted in the mouth 
of the copper eap and made 
fast with it by erimping, 
The capped fuse is then in- 
serted ina dynamite cartridge 
soo that the qr as finarlsy 1 
contact with the dynamite, 
the mouth of the cartridge 
is fastened securely, and the 
charge inserted in the bore- 
hole in the reek and tamped., 
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The protruding end of the fuse is 


hehted, and the fire travels at the rate of three feet per minute 
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down the train of gunpowder to the fulmimate, which then deto- 
nates and causes the detonation of the dynamite. 

Althongh gun cotton, nitroglyeerin, and their congeners can 
be and usually are fired by detonation, there has within recent 
years been a great number of compositions invented which, while 
formed from gun cotton alone or mixtures of it with nitroglycerin, 
burn progressively when ignited and are therefore available for 
use as propellants; and since the produets of their burning are 
almost wholly gaseous, they produce but little or no smoke and 
are therefore called smokeless powders. As upward of fifty-seven 
per cent of the products of the burning of ordinary gunpowder 
are solids or easily compressed vapors, this comparative smokeless- 
ness of the modern powders is a very Important characteristic, and 
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when used in battle they seriously modify our former aecepted 
methods of handling troops. While this is the feature of these 
powders which has attraeted popular attention, a far more impor- 
tant quality which they possess is the power to impart to a pro- 
jeetile a much higher velocity than blaek powder does, without 
exerting an undue pressure on the gun. A veloeity of over twenty- 
four hundred feet per seeond has been imparted to a one-hundred- 
pound projectile with the powder that I have invented for our 
navy, while the pressure on the gun was less than fifteen tons to 
the square inch. 

Prior to my work in this field all the so-called smokeless pow- 
ders were mixtures of several ingredients, resembling gunpowder 
in this respeet. But, considering the precise and ditheult work 
that was expected of these high-powered powders and the dithenlty 
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whieh had always been found in securing uniformity in mixtures, 
and that this difheulty had beeome the more apparent as the gun be- 
‘ame more highly developed, I sought to produce a powder whieh 
should consist of a single cheimical substance im a state of chemical 
purity, and which eould be formed into grains of such form and 
size as were most suitable for the piece im which the powder was 
to be used. 

T succeeded im so treating cellulose mitrate of the highest de- 
eree of nitration as to convert it into a mass like ivory and yet 
leave it pure. In this indurated condition the gun cotton will 
burn freely, but it has not been possible to detonate it even when 
closely confined and exposed to the initial detonation of large 
masses of merenry fulminate. 
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I am happy to say that this principle has now been adopted 
by the Russian Government, and by our navy in its specifications 
for smokeless powder; but they have, [ think unwisely, selected 
a cellulose nitrate containing 12.5 per cent or less of nitrogen in- 
stead of that of the highest nitration. 

This work was completed, a factory established, and the pro- 
cesses well marked out when T left the torpedo station in 1892. 
Besides this, there were then already commercial works established 
elsewhere in this country for the manufacture of the nitroglycerin- 
nitrocellnlose powders of the ballistite class, while large quanti- 
ties of many varieties could be eastly procured abroad. Consid- 
ering these facts, and that Franee and Germany had already 
adopted smokeless powders in 1887, that Italy adopted one im 
TSSS, and England abont the same time, it is unpardonable that 
our services should not vet have adopted any of the smokeless pow- 
ders available when we were drawn into the eonfliet with Spain. 
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Besides their use as ballistic agents, gun cottun, dynamite, and 
explosive gelatin in their ordinary condition have found employ- 
ment and been adopted as service explosives in military and naval 
mining, as their great energy and the violence with which they 
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explode, even when unconfined, especially adapt them for use in 
the various kinds of torpedoes and mines which are in vogue in 
the service. 

One form of these torpedoes was attached to the end of a spar 
or pole which was rigged out from the bow of a launch or vessel 
so that it could be thrust under the enemy’s vessel, and the deto- 
nators of such spar torpedoes were not only connected with elec- 
tric generators, so that they could be fired at will, but they, in 
common with mines, were frequently provided with a system of 
levers so arranged that the enemy’s vessel fired the torpedoes and 
mines automatically as it came in contact with the levers. It 
was with such a contact-spar torpedo, containing thirty-three 
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Parrick Torpepo uxperR way. Moving at the rate of twenty-three knots per hour. 


pounds of gun cotton, that the schooner Joseph Henry was blown 
up in Newport Harbor in 1884. 

There are many types of the antomobile torpedo. Among 
them the Hall, Patrick, -Whitehead, and Howell may be cited. 
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The first three are propelled by the energy resident in compressed 
gases: the Howell by the energy stored in a heavy fly wheel, which 
also, by acting on the gvroseopie principle, serves to maintain the 
direction imparted to the torpedo as it is launched. The Tall, 
Whitehead, and Howell are launched from tubes or guns by means 
of light pewder charges, and are independent of exterior eontrol 
after launching. The Patrick is launched from wavs, and is con- 
trolled from the shore or boat by a wire throngh which an elec- 
tric enrrent may be sent to its steering mechanism. The charges 
are quite variable, but the war heads of the larger torpedoes con- 
tain as much as five hundred pounds of gun cotton. 
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A PARADONICAL ANARCHIST. 
By Prop. CESARE LOMBROSO, 


We I have had the privilege of making several indirect 
| studies of anarchists by means of the data furnished by 
legal processes, the journals, and the handwriting of the subjects, 
I have only rarely been able to examine one direetly and make 
those measurements and craniological determinations upon him 
without which any study ean be only approximate, or, we might 
even say, hypothetical. I had, however, an opportunity a short 
time ago to observe a real anarclist in person, and study him ac- 
cording to the methods of my criminological clinic. The results 
have been singular, and it seems to me that they should cast some 
light upon the dark world of these agitators, aud especially upon 
the phenomena of the strange contradictions presented m_ their 
life; manifestations which jurists and police ofticers, intent only 
on achieving the judicial triumph of a conviction, consider and eall 
simulations and falsehoods. 

Te was a fellow who had caused a great excitement, during the 
erowded days of the exposition at Turin, by saying that he wanted 
to kill the king. In faet, he gave himself up to the pole, saying 
that the anarchists of Alexandria were seeking the assassination 
of the king, and had written him a letter direeting lim to arm 
himself, but that he, wishing anything else than to eommit regieide, 
had surrendered in order to denounce the seheme. There was no 
real basis of eriminal intent, but onr police put him in prison, 
and there I found hun. 

His physiognomy presented all the characteristics of the born 
ernminal and of the foolhardy and sanguinary anarchist. He had 
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flaring ears, premature and deep wrinkles, small, simster eves sunk 
back in their orbits, a hollowed tlat nose, and small beard—in short, 
he presented an extraordinary resemblance to Ravachol, as may be 
seen from their portraits. 

The cranium was a little smaller than the normal, and the 
upper part of the skull was much rounded and deformed, with a 
cephalic index of 91—cousiderably more rounded than the head 
of Luccheni. The horizontal 
fold of the hand was of a 
tvpe much like that of Raya- 
chol. 

T add that the biological 
study, which was iade di- 
rectly, and therefore more 
satisfactorily than was prac- 
tieable with Caserio and Lue- 
cheni, revealed a series ot 
very singular anomalies; a 
touch six times more obtuse 
than the normal—six mulli- 
metres on the right, five on 
the left; a remarkably blunt 
sensitiveness to pain and dull 
perception of location; an 
extraordinarily reduced vis- 
ual field, particularly in the 


left eve; a somewhat tremu- 
lous handwriting, and slight Cae 


Bgce-! oats on 


defects of articulation in ie 

speech; and thin hair. There Ke ue 

was nothing very striking in 

his affective nature. He spoke kindly of his parents, whem he 
would be glad to see. But he had a blunt moral sense, and had 
cominitted frequent thefts, especially against his family, so that he 
had heen put into a house of correction. And it was just while 
he was still in this establishment, at <ixteen vears of age, that he 
pretended to have been invited to attend a ineeting of about thirty 
anarchists at Breseia, where he was made to swear, kissing a dag- 
ger, to kill the king, He deseribed the room, and spoke of the 
individual persons present, and then said that he thonght no more 
of the matter after he returned to the house; but a few days ago 
it had eome into his mind to go to the post office, and there he had 
found a letter from the anarchists of A\Jexandria, urging him to 
arm himself to kill the king. 


VOL. LVIL—25 


Siw POLI SCLLN CE MONTHLY . 


He repeated this story ininntely and with great persistence, 
notwithstanding the postal authoritics denied having given him the 
letter, in the face of the asseverations of the pretects that there 
were not thirty anarchists in Brescia, where he was in correction, 
and although all the facts were against him. Observe that he 
was in prison, that he had been there three months, and that 
he was told he would be likely to stay there as long as he adhered 
to his story. 

Efforts to account for the phenomenon were unsuccessful, be- 
eause his friends and relatives made no mention of any traces of 
insanity. Light began to break upon the case when it was learned 
that he had attempted suicide, a few years before, in grief at the 
death of his mother, and also that on the day before he gave him- 
self up he had stolen a small sum from his drunken brother. 
These, however, were only distant hints. The matter was fully 
explained when, after he had drunk a litre of wine in the prison, 
he began to exelaim, ° Viva Vanarchio!” (Hurrah for anarehy!), 
“ Vorte al Re!” (Death to the king!), to kiss a dagger, to break 
various things against imaginary guards, and, after a short period 
of quiet, to swear and forswear himself that his companions had 
done what he had done, that 
they had shouted for anarehiy, 
had broken the vases, and had 
desired to kill the king. 

This cleared up the matter at 
ence for me, but L wished to 
complete the elucidation with 
an expermnent. | began by giv- 
ing him ten, then twenty, then 
thirty, then forty grammiecs of al- 
cohol, wp to eighty. T observed 
that tis personality began to 
change after forty grammes. 
He became somewhat insolent 


and suspicious, and had vague 
fein deh delirious imaginings of perseeu- 

tions. When invited to sing 

anarchistic songs he refused, evidently fearing to compromise 
himself, but sang them velunitarily in an undertone. When 
the dose of alcohol was imercased to ninety grammes his personal- 
ity seemed immediately to undergo a full change; his touch be- 
eame twice as fine (three millimetres), and his visual field inereased 
threefold: he declared that there was a spy around. When 
put into his cell he sang anarehistie hyinns, threatened death to 
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the king, handled a bex as if brandishing a dagger, climbed 
to a window and insulted the seutinel, resisted five amen who 
tmed to disarm him, and continued in this condition for cight 
liours. 

The next day he demed having done any of these things, avowed 
that he was a good monarchist and a good citizen, and declared dis- 
tinetly that he had not done 


what he had done, in the ar ae 

face of the concurrent tes- os : _ 80 ~ 2 

thuony of several witnesses. wy a . 9 

On renewing the experi- 4 au i. 

ment a few davs afterward y 

with eighty grammes of al- a . re 

cohol, the same series of 

phenomena recurred —ai 2 a 

real anarchistic raving, a . EN 

wenuine mania for regi i 

cide, which would certaimly es ys 

have ended in some act if 2 - 

he had not been restrained me v 0 es 7 

by force; and this person, 2 = ie oe 

who had at first present- iis 
Veecan Frecp (Lerr Eyre) or Cnib... Grace... 


ed an evident obtusitv of 4.70 

: The tine — 
touch and an extraordinary tield (lett eye). 
contraction of the visual Base. Cae ae ae 
field, now exhibited an al- , 
most normal touch of three millimetres and a visual field enlarged 
to triple its extent when le was sober. 

On the day after this he recollected none of all the things that 
had happened the day betere. This double personality was deter- 
mined in him by alcohol, as it is in others by misery or by fanati- 
cisin, While it rests with all upon a congenital basis. The fact 
helps us to explain how some inoffensive man may have a type of 
physiognomy quite similar to that of Ravachol, showing how often 
there are true crnnmals in poteney, whose physiognomy, or rather 
the anomalhes of it, bears a prophetic relation to the erime which 
breaks out on the first determining cireumstance. And we have 
here another explanation of such contradictory characters as those 
of Ravaehol, Caserio, and Luecheni, who, having Jeen once well- 
behaved, end by becoming ermunals. 


— indicates the normal visual 


APPLIED science was defined by Sir W. Roberts Austen, in his presi- 
dential address to the Tron and Steel Institute, 1599, as “nothing but the 
appHeation of pure science to particular classes of problems.” 
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()E all the wonderful operations accomplished by the aid of 
electricity at the present time, none so completely mystifies 
the beholder as the aetion of the trolley car. The electrie light, 
althongh incomprehensible to the average layman, does not excite 
his euriosity to the same extent. The glowing filament of an in- 
‘candescent lamp or the dazzling carbon points of an are light stimu- 
late the inquisitive proclivities to some extent, but as the popular 
notion with respect to the nature of electricity is that it 1s some 
kind of fluid that can flow through wires and other things like water 
throueh a pipe, the conelusion arrived at is that the current, in its 
passage through the filament or the carbon points, generates a suffi- 
cient amount of heat to raise the temperature of the material to 
the luminous point. ‘The fact that energy is required to raise the 
temperature of the mass to the incandeseent point is not taken ito 
consideration by those not versed in technical matters, owing to 
the faet that, as nothing moves, it is not supposed that power can 
be expended. When a trolley car is seen coming down the street 
at a high rate of speed the effeet upon the mind is very different. 
Here we see a vast amonnt of weight propelled at a high velocity, 
and vet the only source through which the power to accomplish 
this result is supphed is a small wire. The mystifying cause does 
not stop here, for if we look further into the matter we see that 
the energy has to pass from the trolley wire to the car through 
the very small contact between it and the trolley wheel. After 
contemplating these facts, 1t appears remarkable that the energy 
that can creep through this diminutive passage can by any means 
be made to develop the force neecssary to propel a car with a 
heavy load up a steep grade. An clectrieal engineer, if asked to 
explain the action, would say that the force of magnetic attraction 
was made use of to accomplish the result, but this explanation 
would fail to throw any light upon the subject. In what follows, 
it is proposed to explain the matter in a simple manner, and then 
it will be seen that what appears to be an incomprehensible mys- 
tery, when not nuiderstood, is, in fact, no mystery at all. 
Kleetricity and magnetism are two forces that are intimately 
associated with each other, and, although radically different, 1t is 


Note.—The ilustrations of railway motor, generator, and switchboard (Figs. 15, 16, 17) 
were made fvom photographs kindly furnished by the manufacturers, Ihe Westinghouse 
Mleetric and Manufacturing Company, 
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ditticult, if not impossible, to obtain one without the other, although 
it is a simple matter to make one inactive under certain conditions. 
Tt is very generally understood that a magnet possesses the power 
of attraction, and that it will draw toward it pieces of iron, steel, 
and other magnets. The laws governing the attractive properties 
of magnets, however, are not so well understood, and many are 
not aware of the fact that under certain conditions one magnet 
will repel another, but such is nevertheless the ease. 

In Fig. 1 the lower outline, J/, represents a magnet fixed in 
position, and the upper bar repre-ents another magnet arranged 
to swing freely around the pivot a. A magnet, as is generally 
known, will arrange itself in a north-to-south position if suspended 
from its center, like a scale beam, and allowed to swing freely, and 
the same end will always point toward the north. On this aecount 
the ends of a magnet are called its poles, and the one that will 
point toward the north is desig- 
nated the north pole, while the 
other one is the south pole. The 
terms north and south poles were 
apphed to magnets centuries ago, 
but at the present time the ends 
are more commonly designated 
as positive and negative. In Fig. 
1 it will be noticed that the sta- . be i 
tionary magnet has its positive yy, 1, ee ees 
end upward, and this attracts the Fries. 1, 2, 8.— DIAGRAMS ILLUSTRATING THE 
negative end of the swinging ATTRACTION AND REpULsion oF MAGNETS. 
magnet. If the order of the 
poles is reversed, so that the positive of the swinging magnet will 
come opposite the positive of the stationary one, then there will 
be a repulsive action instead of an attraction, as is shown in Fig. 2. 
If the two negative ends were placed opposite, the effect would 
be the same. From this we see that to obtain an attraction we 
must place the magnets so that opposite poles come together, and 
that by reversing the order we obtain a repulsive action. 

If the swinging magnet is replaced by a bar of iron, as is shown 
in Fig. 3, there will be an attraction, no matter what end of the 
magnet may be uppermost, thus showing that either end of a mag- 
net will attract a bar of iron. The explanation of these different 
actions 18 that when two maguets are brought into proximity to 
each other each one exerts its force without any regard to the 
other, and if the two are set to act together they will attract one 
another, but if set to act in opposition they will repel. When one 
of the bars is not a magnet, but simply a picce of iron or steel, 


i} 
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this bar, having no attractive or repulsive force of its own, can 
ouly obey the attractive action of the other, which is the only one 
that exerts a foree. 

In Fig. + 1/ is a maguet bent into the form of a U, commonly 
called a horseshoe magnet. The short bar set between the upper 
ends is also a magnet, and is arranged so as to revolve around the 
shaft s. From what has just been explained in comection with 
Figs. 1 and 2 it will be understood that, with the poles as indi- 
eated by the letters, there will be an attractive force set up be- 
tween the top end of the straight bar and the P end of the horse- 
shoe, and thus retation will be produeed in the direetion of the 
arrow. The rotation, however, will necessarily stop when the bar 
reaches the position shown in Fig. 5, for then the attraction be- 
tween the poles will resist further movement. If the straight bar 
were not amagnet, but simply a piece of iron or steel, it is evident 
that when in the position of Fig. + the attraction would be just 
as much toward the right as 
toward the left, and if the 
bar were placed accurately in 
the central position it would 
Hot swing in either direction. 
Tt would be in the condition 
called, in mechanics, vustable 
equilibrimm, In practice this 
“ condition could not be very 
foes a: well realized, as it would be 
diffienlt to set and retain the 
har in a position where the 
attraction from beth sides wonld be the same, therefore the rota- 
tion world be in ene direction or the other: but wlichever way 
the har might move, it would only swing through one quarter of 
a revolution, inte the horizontal position of Fig. 5. 
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Tf we refleet upon these actions we can see that if we could 
destroy the magnetian of both parts before the straight bar reaches 
the position of Fig. 5 it would be possible to obtain rotation through 
a greater distanee than one quarter of a turn, for then the head- 
wav acquired hy the rotating part would canse it to continue its 
inotion. Tf, after the completion of one half of a revolution, we 
could renagnetize both parts, we would then set wp an attraction 
between the Jower end of the straight bar and the left side of the 
horseshoe, for then the polarity of the former would be the reverse 
of that shown in Fig. 4-—that is, the lower end would be negative. 
3yv means of this second attraction we world cause the bar to ro- 
tate throneh the third quarter of the revolution, and if, just before 
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completing this last quarter, we were to remove all the magnetism 
again, the headway would keep up the motion through the final 
quarter of the revolution, thns completing one full turn. Irom 
this it will be realized that if we could magnetize and demagnetize 
the two parts twice in each revolution a continuous rotation could 
be obtained. 

If the magnetizing and demagnetizing action were only applied 
to the rotating part we would fail to keep up a continuous rota- 
tion, for, as was shown in connection with Fig. 8, the aetion when 
the straight bar reached the position of Fig. 5 would be the same 
as if it were magnetized, owing to the fact that a magnet always 
exerts an attraction upon a mass of iron. Suppose, however, that 
we were to reverse the polarity of the rotating part just as it 
reaches the position of Fig. 5, then there wonld be two poles of 
the same polarity opposite each other, and, as shown in Fig. 2, 
the force acting between them would be repulsive, and would push 
the bar around in the direction of rotation. Not only would the 
right-side pole of the horseshoe force the end of the bar away from 
it, but the negative pole, on the left side, would attract this same 
end, and thus a foree would be exerted by the two poles of Jf to 
keep up the rotation through the next half of a eircle. On reach- 
ing this last position the rotation would stop if the polarity of the 
revolving bar were left unchanged, for then the poles facing each 
other wonld be of opposite polarity. If, however, we again re- 
versed the polarity, a repulsion would be set up between the poles 
facing each other, and thus a foree would be exerted to continue 
the rotation. Thus we see that if the polarity of the horseshoe 
magnet is not disturbed it is necessary to reverse that of the rotat- 
ing part to obtain a continuous motion, but if we change the mag- 
netic conditions of both parts, then it is only necessary to maguetize 
and demagnetize them alternately. 

From the foregoing it is seen that there are two ways in which 
the force of magnetism could be utilized to keep up a continuous 
rotation, and the question now is, Can either of them be made 
available in practice? To this'we answer that, by the aid of the 
relations existing between electricity and magnetism, both ean be 
and are made available, as will be shown in the following para- 
graphs: 

In Fig. 6 W represents a coil of wire provided with a cotton 
covering, so that there may be no actnal contact between the ad- 
joining convolutions. If the ends p w of this coil are eounected 
with a source of eleetrie energy, an electric current will flow 
through it, and if a bar, as indieated by VP, of iron or steel is 
placed within the coil it will become magnetized. Tf the har is 
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made of steel and is hardened it will retain the magnetism, and 
become what is called a permanent magnet: such a magnet, in fact, 
as we have considered in all the previous figures. If the bar is 
made of iron it will not retain the magnetism, but will only be a 
magnet as long as the clec- 
tre current flows through 
the coil W. A magnet of 
the latter type is ealled 
an electro-magnet. If the 


¢ - 

£ : - : Von Ws: -Of poor quality— 
= ae [ ‘ that is, from an eleetrical 
=> Ahn Ww standpoit—it will require 
aa aS ae vile an appreciable time to lose 


Its imme@uetism, but rf it is 
soft and high grade, elec- 
trically considered, it will 
lose iis Inagnetism instantly, or nearly so. If we take two bars of 
soft irou and arrange them side by side, as in Fig. 7, and wind coils 
around them as indicated each one will become magnetized when 
the ends pn of the coils are connected with an eleetrie eirenit. If 
the lower ends of the two bars are joined by a piece, as shown at 
WW, we will have a horseshoe electromagnet. If we take a round 
disk of iron, as in Fig. 8, and wind a coil around it, it will also 
become a magnet when an electrie current traverses the eoil, Thus 
it will be seen that it inakes little difference what the shape of the 
iron may be, providing it is surrounded by a eoil of wire and an 
eleetric current is passed through the latter. This being the ease, 
it is evident that either of the processes explained in connection 
with bigs. 4 and 5 can be made available for the prodnetion of a 
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continuous rotation by the aid of electroamagnets. Suppose we 
make a drum, as shown in Fig. 9, and wind a wire coil around it in 
the direction indicated, then when a current passes through the 
wire the drum will be magnetized, with poles at top and bottom. 
If the electric current passes through the wire from end p to end ». 
the drum will be magnetized positively at the top and negatively at 
the bottom, and if the direction of the carrent through the wire 
is reversed the polarity of the drimi will he reversed. Tf we eon- 
strnet a horseshoe magnet of the shape shown in Fig. 10, and place 
within the cirendar opening between its ends the drum of Fig. 9, 
we will have a device that is eapable of developing a continuous 
rotation, providing we have suitable means for reversing the diree- 
tion of the electric current throng@h the wire coil; and this machine 
constitutes an electric motor in its simplest form. 

Tn an electric motor the horseshoe magnet i called the field 
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maguet, and the rotating part is called the armature, while the 
device by means of which the direction of the current through the 
armature coil is reversed is called the commutator. In this last fig- 
ure it will be notieed that the coils wound upon the field magnet are 
represented as of wire much finer than that wound upon the arma- 
ture. In aetual practice machines are sometimes wound in this 
way, and sometimes the field wire is twice as large as that on the 
armature. When the field wire is very much finer than that of 
the armature the machine is what is known as shunt wound, which 
means that only a small portion of the current that passed through 
the armature passes through the field coils. Although with this 
type of winding the eurrent that passes through the field coils is 
very weak, the magnetism developed thereby can be made greater 
than that of the armature if desired. This result is accomplished 
by inereasing the number of turns of wire in the field coils. Thus 
if the current through the armature is one hundred times as strong 
as that through the field coils, the latter ean be made to equal the 
effect of the former by inereasing the number of turns in the pro- 
portion of one hundred to one, and if the increase is still greater 
the field coils will develop the strongest magnetism. The reason 
why a small eurrent passing around a magnet a great many times 


Fig. 10, 
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will develop as strong a magnetization as a large current, ean be 
readily understood when we say that the magnetism is mm propor- 
tion to the total strength of the electric current that cireulates 
around the magnet. Suppose we have two currents, one of which is 
one thousand times as strong as the other, then if the weak one is 
passed through a coil consisting of one thousand turns it will de- 
velop just as strong a magnetization as the large current passing 
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through a coil of only one turn. This Jast explanation enables 
us to see how it is that the comparatively small current that ean 
pass through the contact between the trolley wire and the trolley 
wheel can develop in the moter force suthcient to propel a heavy 
car up a steep grade. When that small current reaches the ear 
motors it passes throngh a thonsand or more turns of wire, and 
thus its cfieet is increascd a corresponding munber of times. 

A motor having a single coil of wire upon the armature, as in 
lig. 10, would not give very satisfactory results, owing to the faet 
that the rotative foree developed by it wonld not be uniform. 
Such motors are made in very small sizes, but never when a nia- 
chine of any capacity is required. For large machines it is neces- 
sary to wind the armature with a nmnber of coils, so that the 
rotating foree may be uniform, and also so that the current may 
be reversed by the commutator without producing sparks so large 
as to destroy the device. When an armature is wonnd with a 
munber of coils the direction of the current is reversed, by the 
commutator, in each coil as it reaches the point where its useful- 
ness ends, and where, if it continned to flow in the same direction, 
it would aet to hold the amature back. The effect of this rever- 
sal of the cenrrent in one coil after another is to maintain the 
polarity of the armatnre practically at the same point, so that the 
strongest pull is exerted between it and the field magnet poles at 
all times. ‘To explain clearly the wav in which the conimutator 
reverses the current in one coil at a time it will be necessary to 
make nse of a diagram illustrating what is called a ring armature. 
Such a diagram is shown in Fig. 11.) The ring .1 is the armature 
core, and is made of iron: the wire coils are represented as consist- 
ing of one turn to each coil, and are marked www. The cnrrent 
enters the wire through the spring 2, and passes out through C. 
As can be seen, the enrrent from 2B can flow through the coils 
woawin both directions, thns dividing ito two enrrents, each one 
of which will traverse one half of the wire wound upon the arma- 
ture. The two half currents wilh meet at C. If the armature is 
rotated the springs B and C (which are called commutator brushes) 
will pass from one turn of the wire coil to another just back of it 
as the rotation progresses, and each time that coutaet is made with 
anew turn the direction of the current in the tum just ahead will 
he reversed, The enrrent in the wire as a whole, however, will 
always be in the same dircetion—that is, im all the turns to the 
right of the two brushes: the current will flow toward the eenter 
of the shaft on the front side of the armature, and away from the 
shaft in all the tions on the left side. As the direction of the eur- 
rent on opposite sides of the brushes is always the same, the poles 
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of the armature will remain under J and C, therefore the relation 
between the position of the poles of the armature and the field 
magnet will be the same substantially as that illustrated in Fig. 10, 
and, as a result, the force tending to produce rotation will at all 
times be the greatest possible for the strength of the current used 
and the size of the magnets, 

Armatures are wound with a number of turns of wire in each 
coil, unless the machine is very large, and present an appearance 
inore like Fig. 12. In this figure the brushes are arranged to make 
contact with the outer surface of the ring C’, which is the commu- 
tator. The segments s s are connected with the ends of the arma- 
ture coils ¢ ¢ ¢, but are separated from each other by some kind 
of material that will not conduct electricity—that is, they are elee- 
trically insulated. As will be noticed from this, the armature 


Fros. 11, 12.--DiracraMs ILLUSTRATING THE METHOD OF WINDING ARMATURES OF ELECTRIC 
Moors AND GENERATORS, 


in Fig. 11 acts as a commutator as well as an armature, its 
outer surface performing the former office. In the winding the 
difference between Figs, 11 and 12 is simply in the number of 
turns in each coil, there being one turn in Fig. 11 and several 
mii, 

The armature shown in Fig, 10 is of the type called drum arma- 
ture. but it can be wound so as to produce the same result as the 
ring, although it is not so easy to explain this style of winding. It 
will be sufficient for the present explanation to say that whatever 
tvpe of armature may be used, the winding is always such that the 
direction of the current through the wire coils is reversed pro- 
gressively, so that the magnetic polarity is maintained practically 
at the same point: therefore there is a continnous pull between 
this point of the armature core and the poles of the field imaguet. 
The commutator is secured to the armature shaft, and the brushes 
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through which the eurrent enters and leaves are held stationary; 
keeping this fact in mind, it can be seen at onee that in Fig. 12 the 
current will flow from the brush @ through the two sides of the ar- 
mature wire to brush 6, hence all the coils on the right of the ver- 
tical lime will be traversed by the current in the same direction— 
that is, either to or from the center of the shaft—and im the coils 
on the left the direction will be opposite, which is just the same 
order as was explained in connection with Fig. 11. 

An electrie motor can be turned into an electric generator by 
simply reversing the direction in which the armature rotates— 
that is, any eleetrie machine is either a generator or a motor. This 
fact can be illustrated by means of Figs. 13 and 14, both of whieh 
show the armature and the poles of the field magnet. The first 
figure represents an electric motor, and, as can be seen, the pull 
between the NV pole of the armature and the P pole of the field is 
in the direction of arrow b, hence the armature will rotate in 
the same direction, as indicated by arrow a. To obtain the 
polarity of the armature and field it is necessary to pass an elee- 
tric current through both—that is to sav, we must expend elee- 
trical energy to obtain power from the machine. As soon as the 
eurrent ceases to flow, the polarity of the armature and field dies 
out, and the rotation of the former comes to an end. The mag- 
netism, however, does not die out entirely; a small residue is al- 
ways left, although it is never sufficient to produee rotation, and 
even if it were it could only cause the armature to revolve through 
one quarter of a turn. If, after the eurrent has been shut. off, 
the armature shaft is rotated in the reverse direction, as indicated 
by arrow ain Fig. 14, the motion will be against the pull of the 
magnetism; therefore, although the poles may he very weak, an 
amount of power sufficient to overcome their attraction must be 
applied to the pulley, otherwise rotation can net be accomplished. 
In consequence of the baek- 
ward rotation a current is 
generated in the armature 
coils, and this current, as it 


traverses the field eoils as 
Fig. 14. well as those of the armature, 
Figs 13, 14. -Diagraws inerstraring tue Dre- Causes the polarity of both 
FLRENCR BLIWLEN AN EbLEctiae Moron anp parts to increase. As a result 
of the iereased polarity the 

resistance to rotation is Increased, and more power has to be apphed 
to the pulley. The inmerease in the strength of the poles results in 
increasing the current generated, and this in turn further increases 
the pole strength, so that one effect helps the other, the result being 


A CORNERATOR, 


WITAT MARES TAL TROLLEY “CAL GO, 325 


that the current, which starts with an infinitesimal strength, soon 
rises to the maximum eapacity of the machine. 

The motor shown in Fig. 10 does not in any way resemble an 
electric railway motor, nevertheless the principle of action is pre- 
cisely the same in both. The design of a machine of any kind has 
to conform to the practical requirements, aud this is true of rail- 
way motors, just as it is true of printing presses, sawmills, or any 
other mechanism. <A railway motor must be designed to run at 


Fig. 15.—Extrernat View or Eveerric Ratnway Moror mountTep upon Car-WuHEEL AXLE. 


a comparatively slow speed and to develop a strong rotative force, 
or torque, as it is technically ealled. It must also be so constructed 
that it will not be injured if covered with mud and water. It must 
be compact, strong, and light, and capable of withstanding a severe 
strain without giving out. To render the machine water- and mud- 
proof it is formed with an outer iron shell, which entirely meases 
the internal parts. The first railway motors were not inclosed, 
and the result was that they frequently came to grief from the 
effects of a shower of mud. When the modern inclosed type of 
motor, which is called the iron-clad type, first made its appearance 
it was frequently spoken of as the clam-shell type, and the name 
is not altogether inappropriate, for while the outside may be coy- 
ered with mud to such an extent as to entirely obliterate the de- 
sign, the interior will remain perfeetly clean and dry, and there- 
fore its effectiveness will not be impaired. 

To enable the motor to give a strong torque and run at a slow 
speed the number of poles in the field and armature is increased. 
The design of Fig. 10 has two poles in the field and two in the 
amature, and is what tis known as the bipolar type. Machmes 
having more than two poles in each part are called multipolar 
machines. The number of poles can be inereased by pairs, but 
not by a single pole—that is, we ean have four, six. eight, or 
any other even number of poles, but not five, seven, or any odd 
number. This is owing to the fact that there must always be 
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as many positive as negative poles, no more and no less. Rail- 
way motors at the present time are made with four poles. The 
external appearance can be understood from Fig. 15, while Fig. 
16 and Fig. 17 will serve to elueidate the internal construction. 
In Fig. 15 the motor casing is marked J/, and, as will be seen, 
it forms a complete shell. The motion of the armature shaft is 
transnutted to the car-wheel axle /° through a pinion, which en- 
gages with a spur gear secured to the latter. In Fig. 16 the pinion 
aud gear are marked .V and L respectively. As it is necessary 
that the armature shaft and the axle be kept in perfect aligninent, 
the metor easing WV is provided with suitable bearings for both, 
those tor the armature shaft being marked P P in Fig. 16, and one 
of those for the axle being marked Tin Fig. 15. It will be under- 
stood from the foregoing that the motor is mounted so as to swing 
around the car-wheel axle as a center, but, as it is not desirable to 
have all this dead weight resting upon the wheels without any elas- 
ucity, the motor is earried by the crossbars BB, Fig. 15, which rest 
upon springs s s at each end. The beam A and a similar one at 
the farther end of the LB bars extend out to the sides of the ear 
truck and are suitably secured to the latter. The coils w w are the 
ends of the field coils and the armature counections, and to these 
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the wires conveying the current from the trolley are connected. 
The cover (on top of the moter at one end closes an opening 
through wlich aceess to the commutator brushes is obtained. The 
armature is shown at // in Fie. 16 and the eommutator at AU in 
the same figure, Directly under the armature may be seen one 
of the field maenet coils, it being marked 2, 

As will be notieed in Fig. 16, the motor easing is made so as to 
open along the central Tine, and the lower half is secured to the 


WILT MANES THE TROLLEY CAR WO. a27 


top by means of hinges, g g, Fig. 15, and also by a number of bolts, 
whieh are not so clearly shown. The gear wheels are also located 
within a easing, which (Fig. 16) is made so as to be readily opened 
whenever it becomes necessary. <All the vital parts of the ma- 
chine are entirely covered, and are not easily injured by mud or 
water, 

The construction of the armature and commutator is well illus- 
trated in Fig. 17, which shows this part of the machine by itself. 
The armature is marked A, the shaft B, and the commutator 
C. In the diagrams, 
Figs. 9, 10, 11, and 
12, the wire coils 
are represented as 
wound upon the sur- 
face of the armature 
core, but, from Fig. 
17, it will be notieed 
that they are located 
in grooves. <A rail- 
way motor armature core, when seen without the wire coils, looks 
very much like a wide-faced cog wheel with extra long teeth, 
not very well shaped for gear teeth. In Fig. 17 the ends of the 
teeth are marked D, and the grooves within which the wire is 
wound are marked £7. The coils are not wound so that their sides 
are on diametrically opposite sides of the armature core, but so 
that they may be one quarter of the cireumference apart, and, as 
will be noticed, the wires are arranged so as to fit neatly imto 
each other at the ends of the armature core. The bands marked 
FF EF ave provided for the purpose of holding the wire coils 
within the grooves. The flanges /7 and J are simply shields to 
prevent oil, grease, or even water, if it should pass through the 
bearings, from being thrown upon the commutator or armature. 
The pinion through which the armature imparts motion to the car- 
wheel axle is not shown in Fig. 17, but it is mounted upon the taper 
end of the shaft. 

An electric railway motor is a machine that is characterized by 
extreme simplicity (there being only one moving part), compactness, 
aud great strength. Tn addition, as none of the working parts 1s ex- 
posed it can not be injured, no matter how mueh mud may accumu- 
late upon it. One of the reasons why the eleetrie railway motor has 
met with sneh unparalleled suecess is that it is a machine that can 
withstand the roughest kind of usage without being damaged there 
by. Another reason is that an eleetrie motor can, if called upon, 
develop an amount of power two or three times greater than its 
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full-rated capacity without injury, providing the strain is not main- 
tained too long. A steam engine or any other type of motor that 
has ever been used for railway propulsion if loaded beyond its 
eapacity will eome to a standstill—that is, it will be stalled—but 
an eleetrie motor ean not be stalled with any strain that is likely 
to be placed upon it. If the load is mereased the motor will run 
slower and the eurrent will beeome greater, thus inereasing the 
pull, but the armature will continue to rotate until the eurrent 
becomes so great as to burn out the insulation. A railway motor 
ealeulated to work up to twenty-five-horse power will have to de- 
velop on an average about six- or seven-horse power, but if the 
ear runs off the track on a steep grade, and has sueh a heavy load 
that the motor is ealled upon to develop one-hundred-horse power 
for a few seconds, the machine will be equal to the oeeasion. This 
result a steam, gas, or any other type of engine ean not aeecomplish, 
and it is this fact as much as anything else that has given the elee- 
tric motor the control of the street-railway field. 


[Zo be continued} 
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Tis during the latter part of the present century that a general 

movement has arisen to give women their rights in business 
life and in political and social aifairs. It is the intention of this 
article to treat of this movement, especially in its relation to edu- 
‘ation, in Germany, where, of all eivilized lands, it has had appar- 
ently the smallest resnits. Progress in the direction imdieated 
has been, however, far greater than appears on the surface, and 
the movement is slowly taking shape in a form that will gam offi- 
cial reeognition and support, and the way is being prepared for 
scholarly attainments among the women of Germany, superior, 
possibly, to those of the women of other nations. 

There is, moreover, an ideal side to this movement in Germany 
not altogether found in other lands. The motive for advaneed 
study is more largely joy in the study itself, and desire to supply 
the spiritual needs of an idle life. In order to understand this 
ideal tendeney it is necessary to east a glauee backward over nearly 
three hundred years. 

Let us begin with the contest which was waged so sueeessfully 
for the development and protection of the German language, first 
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against the Latin and later against the French. In this struggle 
women took a prominent part, especially through membership in 
the society called the “Order of the Palms,” which, before the 
beginning of the Thirty Years’ War, united the strongest spirits 
of Germany for this purpose. The first woman to join this soei- 
ety was Sophie Elizabeth, Princess of Mecklenburg, married in 
1636 to the Herzog of Braunschweig. She was followed by many 
others, both of the nobility and the common people, and was named 
by virtue of this leadership “The Deliverer.” 

In the eighteenth century we have the founder of the German 
theater, Caroline Neuber. In the artistie sense she was the first 
director of the German stage, the first to turn the attention of the 
greatest aetors of her day to the ideal side of dramatie presenta- 
tion. Early in the cighteenth eentury women began to take up 
university studies. A certain Frau von Zingler received a prize 
from the University of Wittenberg for literary work, and the wife 
of Professor Gottscheds entered upon a eontest for a prize in poetry 
with her husband. 

We find some old verses published in Leipsic, in a book of stu- 
dents’ songs, in 1736, recognizing the faet that women attended 
lectures in the university there, although the reference is rather 
sarcastic, speaking of “beauty eoming to listen in the halls of 
learning.” 

In 1754 the first woman received her degree of Doctor of Medi- 
eine in Halle—Dorothea Chiristine Erxleben, née Leborin, a 
daughter of a physician, who attained to this result only after 
many years of painstaking effort. With her father’s help she 
studied the classics and medicine, and gradually, in spite of the 
objections of his brother physicians, began to practice as a doctor 
under her father’s protection. She is said to have cured her pa- 
tients cifo tuto, jucunde, and in 1742 she published a book on the 
right of women to study, the title of which, aecording to the eus- 
tom of the day, included the full table of contents. This book 
passed through two editions, and enabled her to gain the attention 
of Frederick IT, who was persuaded to order the University of 
Halle to grant her the privilege of taking her examination there. 
The day arrived, and the hall was erowded for the occasion; the 
candidate passed the ordeal in a brilliant manner, and took the 
oath for the doctor’s degree amid a storm of applause from the 
listeners present. 

In the present century the germ of the movement for educa- 
tional rights for women came into consciousness in Germany im 
the stormy year 1848, and first found expression and life through 
the work of two women—Louize Otto Peters and Auguste Schmidt. 
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The former founded the Universal Association for Women in Ger- 
many, and through this society both these women worked for thirty 
vears and did much toward preparing the way for the broader 
efforts of the present time. 

It is a facet granted by all the educational world that scholar- 
ship attains a depth and thoroughness in Germany not found in 
other lands, and this very perfection has been in part the cause of 
the backwardness of the educational movement among the women, 
for a high degree of scholarship has often been aequired by the men 
at the expense of the devoted service of the women connected with 
them. Yet when the women of Germany demand their educational 
rights it will be to share also in the rich intellectual inheritance 
of their land. 

The majority of the men thus far regard the movement with 
distrust and suspicion, but are powerless to crush it out. An amus- 
ing Instance occurred last year in the family of an official in one 
of the large university towns. He was a conservative man who 
had his immediate family in a proper state of subjection, but his 
mother-in-law, alas! he could not control, and to his dismay she 
enrolled herself at the university as a Hospitant, and, in spite of 
the protestations of her son-in-law, she was a regular attendant 
upon the courses of leetures that she had elected. 

The regular schools for girls in Germany, above the common 
schools attended by girls and boys together, are of two grades— 
the middle schools and the high schools. The avowed object of 
these schools is to fit girls for soeiety and for the position of 
housewife, as Herr Dr. Bosse, the Minister of Public Instruction 
for the German Empire, states in his report on the condition 
of girls’ schools in Germany, and as he publicly declared before 
the German Parliament in the discussion regarding the establish- 
ment of a girls’ gymnasium in Breslau, referred to later on in 
this paper. 

The girls’ schools established by the Government provide well 
for the study of the modern languages, and it is the exception to 
find women in the upper classes who do not speak French and Eug- 
lish. Literature, religion, gymnasties, and needlework are also 
well taught. The course of study in the high school includes a 
little mathematies, offered under the name of reckoning, and suffi- 
cient to enable a woman to keep the aceounts of a household, and 
also a little science of the kind that can be learned without a knowl- 
edge of mathematics. Let me quote a paragraph from the report 
of the Minister of Publie Instruetion for the year 1898 in regard 
to the aim of the mathematical course in the girls’ high schools: 
“ Accuracy in reckoning with numbers and the ability to use num- 
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bers in the common relations of life, especially in housekeeping. 
Great weight is laid upon quick mental computations, but in all 
grades the choice of problems should be such as especially apply 
to the keeping of a house.” This is the opportunity which is 
offered to girls by the Government in the department of mathe- 
matics! In addition to the two grades of schools mentioned there 
are seminaries in many of the large cities for the purpose of edu- 
cating women teachers. The instructors in these seminaries are 
well prepared for their positions, are mostly men, and the instruc- 
tion given is very superior to that given in the girls’ high schools. 
Latin and Greek are, however, not studied in these seminaries, and 
mathematics and science are expurgated, we might say, of points 
that might prove difficult for the feminine intellect. 

The ability to learn Latin and Greek seems in the German mind 
to especially mark the dividing line between the masculine and 
feminine brain. The writer was at one time studying a subject 
in Greek philosophy, in the City Library of Munich, requiring the 
use of a number of Greek and Latin books, and it was amusing to 
notice the astonishment of the men present that a woman should 
know the classic languages! 

The women who hold certificates from the seminaries are al- 
lowed, according to a new law passed in 1894, to continue their 
studies and to take the higher teachers’ examinations. This is 
considered a great step in advance, for a woman who has success- 
fully passed this latter examination can hold any position in the 
girls’ schools, and can even be director of such a school. 

That German women have long been discontented with the 
education provided for them by the Government is proved by the 
fact that the number of higher institutions offering private oppor- 
tunities to girls is constantly increasing. As far back as 1868 the 
Victoria Lyceum was founded by a Scotch woman—Miss Georgina 
Archer—at her own expense and on her own responsibility, and 
this institution was well sustained from the beginning. It is now 
under the patronage of the Empress Frederick, and offers courses 
to women that run parallel to a certain extent with those given 
on the same subjects in the university. Professors from the uni- 
versity lecture in the Victoria Lyceum, but a young woman who 
had listened to the same professor in both places informed me that 
he (perhaps unconsciously) simplified his lectures very much for 
the Victoria Lyceum. Fraulein Anna von Cotta is the director 
of the institution. Among the women who teach there we note 
the name of the well-known Fraulein Lange, who lectures on psy- 
chology and German literature. 

There are several girls’ gymnasia in Germany which testify to 
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the demand for higher edueation. These institutions are all but 
one private, and three of them—one in Leipsic, one in Berlin, and 
a third, opened in October, 1898, in Kénigsberg—are called “ gym- 
nasial courses,” and are for girls who have finished the girls’ high 
school, and who must pass entrance examinations in order to be 
received into them. 

There has been for some time a girls’ gymnasinm which corre- 
sponds exactly to those for boys in Carlsruhe, under the auspices 
of the “Society for Reform in the Education of Women,” which 
reecives girls of twelve who mnst have finished the six lower 
classes of a girls’ school. This society, to which the girls of Ger- 
many owe much, is planning to open another gymnasium in Han- 
nover, to which girls will be received from the junior class of the 
girls’ high school; the course of study will occupy five years, and 
will fit girls for the same official examinations as the boys’ gymnasia. 
The language courses in the highest class will be elective, provid- 
ing either for Greck or the modern langnages, but Latin is oblig- 
atory in all the classes. The girls from all these gymnasia are 
debarred from taking any of the official examinations for which 
their studies have prepared them. 

The next step in the matter of gymnasial education for girls 
was what might have been expected. The people of the wide- 
awake city of Breslau voted, by an overwhelming majority, to 
establish a girls’ gymnasium under the same laws and furnishing the 
same advantages as the boys’ gymnasia. he completed plan 
was seut to the Minister of Public Instruction in Berlin in Janu- 
ary, 1898, for approval, with the intention of openmg the gymna- 
sium at Easter, for which twenty-six girls were already enrolled. 
Herr Dr. Bosse, however, foresecing the results such an undertak- 
ing wonld involve, consulted the other departments of the minis- 
try, and two months later a decided refusal came like a thunder- 
bolt upon the people of Breslau. On the 30th of April, 1898, 
Terr Dr. Bosse was called to account in the Reichstag for his action 
in the matter, which he justified on the ground that Government 
approval of girls’ gymnasia would mean the acceptance of the 
diploma for matriculation in the universities and the opening to 
women of all Government professional examinations, and that to 
have granted it would have been to take a step in the direction 
of the modern movement for women which could never have been 
recalled, and would open the lecture rooms of Germany in gen- 
eral to women. Ife contended, further, that the founding of off- 
cin] eymnasia for girls would delegate the existing girls’ high 
ecliool to a secondary place, an institution which had been planned 
thoughtfully by the Government for the purpose of educating 


WOMAN’S STRUGGLE FOR LIBERTY IN GERMANY. 333 


women in the best manner, not to become rivals of men, but help- 
meets and able housekeepers. 

The demand of the people of Breslau, Dr. Bosse said, was an 
unnatural one, and his refusal was founded on the fear that such 
a movement would increase and threaten the social foundations 
of all Germany, as the idea that women can compete with men in 
all careers is a false one. 

The petition of the magistrate of Breslau was supported in the 
discussion by some of the national-liberal, free-conservative, and 
Polish representatives. These took the broad ground that girls 
have a right to equal education with boys, and that the educational 
institutions of Germany which have so long stood at the head of 
those of the world should not, in the matter of education of women, 
leave the question to be decided according to the whims of private 
individuals. 

Some of the arguments of those who spoke in favor of the 
enterprise were amusing. One said that the girls of Germany 
would be grateful if the Minister of Public Instruction would fur- 
nish them with husbands, but, as there were not enough to go 
around, the others should have some career provided for them. 
Another, that about forty per cent of the girls of the higher classes 
no longer marry, and they should not be allowed to suffer the con- 
sequences of the fact that young men of the present day do not 
care to marry, but they have a right that the way be shown them 
to such careers as are suited to their feminine nature. 

An objector said that he could not understand how any man 
of pedagogical culture could approve of a girls’ gymnasium, for it 
is evident that any such progress for women as that would imply 
must be at the expense of the men, who would gain less on account 
of the increased number of candidates for work of all kinds and 
would more seldom be able to offer the best of all existences to a 
woman—that of wifehood. The city of Breslau was obliged, there- 
fore, to give up the undertaking for the present, but the agitation 
of the question has probably prepared the way for more extended 
plans in the future in the same direction in Prussia. 

A similar undertaking in Carlsruhe, in Baden, has met with 
better snecess, and resulted in the opening of the first official gym- 
nasium for girls in Germany, in September, 1898. This gymna- 
sium was planned about the same time as that of Breslau, and as 
the permission of the Minister of Public Instruction in Baden was 
obtained without difficulty, the institution came into existence ac- 
cording to the will of the people of Carlsruhe. Seventy-nine of 
the members of the Biirgerauschuss voted in favor of the under- 
taking in the meeting in which the final action was taken early 
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in the summer of 1898. The Christian-conservative party only 
decidedly opposed it. The leader of this party was very much 
excited over the matter, and ealled out, when the action was taken, 
“T ask you, gentlemen, on your honor, if any of you would marry 
a girl from a gymnasium?” 

The opening of the Government gymnasium will remove the 
necessity for continuing the private one in Carlsruhe, under the 
society in charge of it, and leave that society free to direct its 
efforts elsewhere. 

There had already been several references to the general sub- 
ject of the edueation of women in the Reichstag before the ques- 
tion of the gymnasium in Breslau came up. In January, 1898, 
Prince Carolath spoke in favor of founding several girls’ gymnasia, 
and admitting women legally to the universities and to pedagogical 
and to medical state professional examinations, remarking that in 
all other civilized lands the universities are more open to women 
than in Germany. 

Coming now to the present attitude of the universities to the 
higher education of women, we find that a great change has taken 
place during the last few years. While it is still the fact that 
no German woman can matriculate in any university in Germany, 
yet the problem of the stand which the universities should take 
is working out its own solution in the right direction. 

The University of Berlin, the largest and in many respects the 
leading one, has made progress in the matter, although women still 
work there under great limitations. The cause was injured at 
the outset in Berlin by the fact that women, often foreigners, who 
had not the required preparation, rushed into lecture rooms which 
were open to them from motives of curiosity. This caused such 
strong feeling among the professors that in one instance a pro- 
fessor, on entering his classroom, saw a lady sitting in the rear, 
walked up to her, offered her his arm, and led her out of the room, 

The first step in the right direction has been to demand either 
a diploma from some well-known institution, or, as that could 
not be complied with by German women, the certificate of the 
teachers’ examinations. The possessors of such eredentials may 
attend lectures in any course, where the professor is willing, as 
Hospitants. The conditions under which women may attend the 
University of Berlin are the following: 

1. A written permission must be obtained from the curator of 
the university on presentation of a satisfactory diploma, a pass- 
port, and, by Russian applicants, a written permission from the 
police authorities to study in Germany. 

2, Written permission froin the rector. 
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3. Written permission from the professors or docents whose 
lectnres the applicant wishes to attend. 

4. The permission from the reetor must be obtained each se- 
mester, but from the curator only when a new subject is chosen. 

5. The same fee is demanded from women as from men, and 
women are requested to always carry with them, in attending lec- 
tures, the written permission from the rector. 

At the public installation of Reetor Waldeyer, in October, 
1898, both in his address and in that of the resigning rector, Ge- 
heimrath Professor Schmoller, the subject of education of women 
received attention. 

Geheimrath Schmoller said that the first condition of further 
concessions in the matter must be better preparation on the part 
of the women, and when this deficiency should be provided for the 
faculty of the university could make the conditions of their attend- 
ing lectures lighter, perhaps even the same as those for men. Ge- 
heimrath Waldeyer made the subject one of three to which he 
gave equal space, and which he said called for immediate atten- 
tion in the educational affairs of Germany. The other two sub- 
jects were the relation of technical schools to the universities, and 
university extension. Gehcimrath Waldeyer said that he had for- 
merly been opposed to the higher education of women, but had 
been led to change his mind from seeing that the movement is not 
an artificial one, but rather the natural result of the present social 
condition of society, and on the simple ground of right should be 
forwarded in a legitimate manner. He spoke strongly, however, 
in favor of the establishment of separate universities for men and 
women, on account of the natural differences in the working of 
their minds and the necessity of adapting methods in both instances 
to their needs. 

The number of women in the University of Berlin has increased 
very rapidly, being in the autumn of 1896 thirty-nine, in the win- 
ter of the same year ninety-five. The next year the largest num- 
ber was nearly. two hundred, and in 1897-’98 three hundred and 
fifty-two were in all inscribed. Nearly half of these were German 
women. Most of the women in the University of Berlin are in 
the department of philosophy, but several are pursuing courses in 
theology and law. These women are of all ages. One from Char- 
lottenburg was sixty-two vears old, and, besides this honored lady, 
there were five others whose white hair testified to an age of from 
fifty to fifty-five, while the youngest of all was a Bulgarian girl 
of seventecn. 

The first woman to take her degree in the University of Berlin 
was Dr. Else Neumann, in December, 1898, in physics and mathe- 
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matics, who succeeded, notwithstanding the difficulties to be con- 
tended with in the absence of preparatory study and the necessity 
for private preparation. 

It is not, however, only in Berlin that the desire for university 
study has taken a strong hold on the German women, but it is 
shown in other places, not simply by the fact that many of them 
attend the universities of Switzerland, which are everywhere open 
to them, but by their also obtaining the advantages in their own 
land which have so long been denied them. 

Ileidelberg was the first university In Germany to grant the 
doctor examination to women, and this was done several years 
hefore lectures were open to them. The writer called upon Prof. 
Jxuno Fischer one day in the summer of 1890 to ask permission to 
attend a leeture which he was to give that afternoon on Helm- 
holtz. He said that he was very sorry indeed, but he was obliged 
to refuse women the privilege of listening to him, as they were not 
admitted to the university. I asked when they would probably 
be admitted, and he rephed, speaking in French, “ Jamas, made- 
motselle, jamais!” Four years later, however, a friend of mine 
took her degree there in the department of philosophy, thus prov- 
ing that the wisest of men sometimes make mistakes. 

Women have for years studied as [Zospitants in the Universi- 
ties of Leipsie and Gottingen, but since November, 1897, the con- 
ditions of their admission in Gottingen have been made more 
difficult. 

In Jiel the professors who are not willing to allow women to 
attend their leetures put a star opposite their names in the uni- 
versity programme of the lecture courses, and this star is unfor- 
tunately seen opposite the names of all the professors of theology 
aud many of those of medicine. Women began to attend the Uni- 
versity of Tiibingen in the autumn of 1898, Dr. Maria Grifin von 
Linden being the first, who was soon followed by many others. 

The degree of Doctor of Philosophy honoris causa has been 
conferred on two women by the University of Munich—in Decem- 
ber, 1897, on the Princess Theresa, and in October, 1898, on Lady 
Blennerhassett, an author, for her researches in modern languages. 
The Dean of the Philosophical Faculty, accompanied by three pro- 
fessors, visited her in her home in Munich to communicate to her 
the honor which she had received. 

The University of Breslau offers better conditions to women 
than are provided elsewhere, as might naturally be expected, espe- 
cially in the department of medicine. 

Germany was represented in the IJInternational Council of 
Women, held in London in June of tlis present year, by Frau 
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Anna Simson, Frau Bieber Boehm, and Frau Marie Stritt, of 
Dresden. 

It was also decided at this congress that the next Quinquen- 
nial International Council of Women should be held in Berlin, 
and it will without doubt be an occasion that will mark an era in 
the history of the progress of liberty for the women of Germany. 


SCENES ON THE PLANETS. 
By GARRETT P. SERVISS, 


x Oues amateurs have played a conspicuous part in tele- 
scopic discovery among the heavenly bodies, yet every owner 
of a small telescope should not expect to attach his name to a star. 
But he certainly can do something perhaps more useful to himself 
and his friends. He can follow the discoveries that others, with 
better appliances and opportunities, have made, and can thus im- 
part to those discoveries that sense of reality which only comes 
from seeing things with one’s own eyes. There are hundreds of 
things continually referred to in books and writings on astronomy 
which have but a misty and uncertain significance for the mere 
reader, but which he can easily verify for himself with the aid of 
a telescope of four or five inches’ aperture, and which, when ac- 
tually confronted by the senses, assume a meaning, a beauty, and 
an importance that would otherwise entirely have escaped him. 
Henceforth every allusion to the objects he has seen is eloquent 
with intelligence and suggestion. 

Take, for instance, the planets that have been the subject of 
so many observations and speculations of late years—Mars, Jupi- 
ter, Saturn, Venus. For the ordinary reader much that is said 
about them makes very little impression upon his mind, and is 
almost unintelligible. He reads of the “snow patches” on Mars, 
but unless he has actually seen the whitened poles of that planet 
he can form no clear image in lis mind of what is meant. So the 
“belts of Jupiter ” is a confusing and misleading phrase for almost 
everybody except the astronomer, and the rings of Saturn are be- 
yond comprehension unless they have actually been seen. 

It is true that pictures and photographs partially supply the 
place of observation, but by no means so successfully as many 
imagine. The most realistic drawings and the sharpest photo- 
graphs in astronomy are those of the moon, yet I think nobody 
would maintain that any picture in existence is capable of impart- 
ing a really satisfactory visual impression of the appearance of the 
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lunar globe. Nobody who has not seen the moon with a telescope 
—it need not be a large one—can form a correct and definite idea 
of what the moon is hike. 

The satisfaction of viewing with one’s own eyes some of the 
things the astronomers write and talk about is very great, and the 
illumination that comes from such viewing is equally great. Just 
as in foreign travel the actual seeing of a famous city, a great gal- 
lery filled with masterpieces, or a battlefield where decisive issues 
have been fought out illuminates, for the traveler’s mind, the 
events of history, the criticisms of artists, and the occurrences of 
contemporary life in foreign lands, so an acquaintance with the 
sights of the heavens gives a 
erasp on astronomical prob- 
lems that can not be ac- 
quired in any other way. 
The person who has been in 
Rome, thongh he may be no 
archeeologist, gets a far more 
vivid conception of a new 

SFR saiteteeerenoe” diseovery in the Forum than 
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TR ES _ We does the reader who has 
never seen the city of the 
Seven Hills; and the ama- 
teur who has looked at Jupi-’ 
ter with a telescope, though 
he may be no astronomer, 
finds that the announcement 
of some change among the 
wonderful belts of that cloudy planet has for him a nonine and 
an interest in which the ordinary reader can not share. 

Jupiter is perhaps the easiest of all the planets for the amateur 
observer. <A three-inch telescope gives beautiful views of the 
ereat planet, although a four-inch or a five-inch is of course better. 
But there is no necessity for going beyond six inches’ aperture in 
anv case. For myself, I think 1 should care for nothing better 
than my five-inch of fifty-two inches’ foeal distance. With such 
a glass more details are vistble in the dark belts and along the 
bright equatorial girdle than ean be correctly represented in a 
sketch before the rotation of the planet has altered their aspect, 
while the shadows of the satellites thrown upon the broad disk, 
and the satellites themselves when in transit, can be seen some- 
times with exquisite clearness. The contrasting colors of various 
parts of the disk are also easily stndied with a glass of fonr or five 
inches’ aperture. 


JUPITER SEEN wirh A Five-Incu TELEscoPE. 
Shadow of a satellite visible. 
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There is a charm about the great planet when he ride~ high in 
a elear evening sky, lording it over the fixed stars with his serene, 
unflickering luminousness, which no possessor of a telescope can 
resist. You turn the glass upon him and he floats into the field 
of view, with his cortége of satellites, like a yellow-and-red moon, 
attended by four miniatures of itself. You instantly comprehend 
Jupiter’s mastery over his satellites—their allegianee is evident. 
No one would for an instant mistake them for stars accidentally 
seen in the same field of view. Although it requires a very large 
telescope to magnify their disks to measurable dimensions, yet the 
smallest glass differentiates them at onee from the fixed stars. 
There is something almost startling in their appearance of com- 
panionship with the huge planet—this sudden verification to vour 
eyes of the laws of gravitation and of central forces. It is easy, 
while looking at Jupiter amid his family, to understand the con- 
sternation of the churchmen when Galileo’s telescope revealed that 
miniature of the solar system, and it is gratifying to gaze upon one 
of the first battle grounds whereon science gained a decisive vic- 
tory for truth. 

The swift changing of place among the satellites, as well as the 
rapidity of Jupiter’s axial rotation, give the attraetion of visible 
movement to the Jovian spectaele. The planet rotates in four 
or five minutes less than ten hours—in other words, it makes two 
turns and four tenths of a third turn while the earth is turning 
onee upon its axis. <A point on Jupiter’s equator moves about 
twenty-seven thousand miles, or considerably more than the en- 
tire circumference of the earth, in a single hour. The etlect of 
this motion is clearly perceptible to the observer with a telescope 
on aceount of the diversified markings and colors of the moving 
disk, and to watch it is one of the greatest pleasures that the tele- 
scope affords. 

It would be possible, when the planet is favorably situated, to 
witness an entire rotation of Jupiter in the course of one night, 
but the beginning and end of the observation would be more or 
less interfered with by the effeets of low altitude, to say nothing 
ot the tedium of so long a vigil. But by looking at the planet 
for an hour at a time in the course of a few nights every side of 
it will have been presented to view. Suppose the first observation 
is made between nine and ten o’cloek on any night which may have 
been seleeted. Then on the following night between ten and 
eleven o’clock Jupiter will have made two and a half turns 
upon his axis, and the side diametrically opposite to that seen 
on the first night will be visible. On the third night between 
eleven and twelve o’clock Jupiter will have performed five com- 
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plete rotations, and the side originally viewed will be visible 
again. 

Owing to the rotundity of the planet, only the central part of 
the disk is sharply defined, and markings which can be easily seen 
when centrally loeated beeome indistinet or disappear altogether 


Eenipsts ano Transits or Jepirer’s Satecnires, Satellite ]and the shadow of If are 
sven in transit. EV is about to be eclipsed. 


when near the limb. Approach to the edge of the disk also causes 
a foreshortening which sometimes entirely alters the aspect of a 
marking. It is advisable, therefore, to eonfine the attention main- 
ly to the middle of the disk. As time passes, clearly defined mark- 
ings on or between the cloudy belts will be seen to approach the 


SCENES ON THE PLANETS. 341 


western edge of the disk, gradually losing their distinctness and 
altering their appearance, while from the region of indistinct defi- 
nition near the eastern edge other markings slowly emerge and 
advanee toward the center, becoming sharper in outline and more 
clearly defined in color as they swing into view. 

Watching these changes, the observer is carried away by the 
reflection that he actually sees the turning of another distant world 
upon its axis of rotation, just as he might view the revolving earth 
from a standpoint on the moon. Belts of reddish clouds, many 
thousands of miles across, are stretched along on each side of the 
equator of the great planet he is watching; the equatorial belt 
itself, brilliantly lemon-hued, or sometimes ruddy, is diversified 
with white globular and balloon-shaped masses, which almost re- 
eall the appearanee of swmmer cloud domes hanging over a terres- 
trial landscape, while toward the poles shadowy expanses of grad- 
ually deepening blue or blue-gray suggest the eomparative cool- 
ness of those regions which he always under a low sun. 

After a few nights’ observation even the veriest amateur finds 
himself recognizing certain shapes or appearances—a narrow dark 
belt running slopingly aeross the equator from one of the main 
eloud zones to the other, or a rift in one of the eolored bands, or 
a rotund white mass apparently floating above the equator, or a 
broad seallop in the edge of a belt like that near the site of the 
celebrated “red spot,’ whose changes of color and aspeet sinee its 
first appearance in 1878, together with the hght it has thrown on 
the constitution of Jupiter’s disk, have all but ereated a new Jovian 
literature, so thoroughly and so frequently have they been dis- 
eussed. 

And, having noticed these recurring features, the observer will 
begin to note their relations to one another, and will thus be led 
to observe that some of them gradually drift apart, while others 
drift nearer; and after a time, without any aid from books or 
hints from observatories, he will discover for himself that there is a 
law governing the movements on Jupiter’s disk. Upon the whole 
he will find that the swiftest motions are near the equator, and 
the slowest near the poles, although, if he is persistent and has a 
good eye and a good instrument, he will note exceptions to this 
rnle, probably arising, as Professor Hough suggests, from differ- 
enees of altitude in Jupiter’s atmosphere. Finally, he will conclude 
that the colossal globe before him is, exteriorly at least, a vast 
ball of clouds and vapors, subject to tremendous vicissitudes, pos- 
sibly intensely heated, and altogether different in its physical eon- 
stitution, although made up of similar elements, from the earth. 
Then, if he chooses, he can sail off into the delightful cloud-land of 


3ag2 POPULAR SCIENCE MONTHLY. 


astronomical speculation, and make of the striped and spotted 
sphere of Jove just sueh a world as may please his faney—for a 
world of some kind it certainly is. 

Jor many observers the satellites of Jupiter possess even greater 
attractions than the gigantic ball itself. As I have already re- 
marked, their movements are very noticeable and lend a wonderful 
animation to the scene. Although they bear classical names, they 
are alinost universally referred to by their Roman numbers, begin- 
ning with the innermost, whose symbol is I, and running outward 
in regular order IJ, III, and IV. The minute satellite much nearer 
to the planet than any of the others, which Mr. Barnard diseovered 
with the Lick telescope in 1892, is called the fifth, although in the 
order of distance it would be the first. In size and importance, 
however, it can not rank with its comparatively gigantic brothers. 
Of course, no amateur’s teleseope can show the faintest glimpse 
OT it. 

Satellite I, situated at a mean distance of 261,000 miles from 
Jupiter's center—about 22,000 miles farther than the moon is 
from the earth—is urged by its master’s overpowering attraction 
to a speed of 820 miles per minute, so that it performs a complete 
revolution in about forty-two hours and a half. The others, of 
course, move more slowly, but even the most distant performs 
its revolution in several hours less than sixteen days. The plane 
of their orbits is presented edgewise toward the earth, from which 
it follows that they appear to move back and forth nearly in straight 
lines, some apparently approaching the planet, while others are 
receding from it. The changes in their relative positions, which 
ean be detected from hour to hour, are very striking night after 
night, and lead to a great variety of arrangements always pleas- 
ing to the eye. 

The most interesting phenomena that they present are their 
transits and those of their round, black shadows across the face 
of the planet; their celipses by the planet’s shadow, when they dis- 
appear and afterward reappear with astonishing suddenness; and 
their occultations by the globe of Jupiter. Upon the whole, the 
most interesting thing for the amateur to watch is the passage of 
the shadows across Jupiter. The distinetness with which they can 
be seen when the air is steady is likely to surprise, as it is certain 
to delight, the observer. When it falls upon a light part of the 
disk the shadow of a satellite is as black and sharply outlined as 
a drop of ink; on a dark-colored belt it can not so easily be seen. 

Tt is more difficult to see the satellites themselves in transit. 
There appears to be some difference among them as to visibility 
in such cireumstances. Owing to their Juminosity they are best 
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seen when they have a dark belt for a background, and are least 
easily visible when they appear against a bright portion of the 
planet. Every observer should provide himself with a copy of the 
American Ephemeris for the current year, wherein he will find 
all the information needed to enable him to identity the various 
satellites and to predict, by turning Washington mean time into 
his own local time, the various phenomena of the transits and 
eclipses. 

While a faithful study of the phenomena of Jupiter is likely 
to lead the student to the conclusion that the greatest planet in 
our system is not a suitable abode for life, yet the problem of its 
future, always fascinating to the imagination, is open; and who- 
soever may be disposed to record his observations in a systematic 
manner may at least hope to render aid in the solution of that 
problem. 

Saturn ranks next to Jupiter in attractiveness for the observer 
with a telescope. The rings are almost as mystifying to-day as 
they were in the time of Herschel. There is probably no single 
telescopic view that can compare in 
the power to excite wonder with that 
of Saturn when the ring system is 
not so widely opened but that both 
poles of the planet project bevond 
it. One returns to it again and again 
with unflagging interest, and the 
heauty of the spectacle quite matches 
its singularity. When Saturn is in 
view the owner of a telescope may become a recruiting officer for 
astronomy by simply inviting his friends to gaze at the wonderful 
planet. The silvery color of the ball, delicately chased with half- 
visible shadings, merging one into another from the bright equa- 
torial band to the bluish polar caps; the grand arch of the rings, 
sweeping across the planet with a perceptible edging of shadow; 
their sudden disappearance close to the margin of the ball, where 
they go behind it and fall straightway into night; the manifest 
contrast of brightness, if not of color, between the two principal 
rings: the fine ewrve of the black line marking the 1,600-mile gap 
between their edges—these are some of the elements of a picture 
that can never fade from the memory of any one who has once be- 
held it in its full glory. 

Saturn’s moons are by no means so interesting to watch as are 
those of Jupiter. Even the effect of their surprising number 
(raised to nine by Professor Pickering’s discovery last spring of a 
new one which is almost-at the hmit of visibilitv, and was found 
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only with the aid of photography) is lost, because most of them are 
too faint to be seen with ordinary telescopes, or, if seen, to make 
any notable impression upon the eve. ‘The two largest—Titan and 
Japetus—are easily found, and Titan is conspicuous, but they give 
none of that sense of companionship and obedience to a central 
authority which strikes even the careless observer of Jupiter's sys- 
tem. This is owing partly to their more deliberate movements 
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and partly to the inclination of the plane of their orbits, which 
seldom lies edgewise toward the earth. 

But the charm of the peerless rings is abiding, and the interest 
of the spectator is heightened by recalling what science has re- 
cently established as to their composition, It is marvelous to think, 
while looking upon their broad, level surfaces—as smooth, appar- 
cutly, as polished steel, thongh thirty thonsand miles across—that 
they are in reality vast circling currents of meteoritic particles or 
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dust, through which run immense waves, condensation and rare- 
faction sueceeding one another as in the undulations of sound. 
Yet, with all their inferential tumult, they may actually be as 
soundless as the depths of interstellar space, for Struve has shown 
that those spectacular rings possess no appreciable imass, and, 
viewed from Saturn itself, their (to us) gorgeous seeming bow may 
appear only as a wreath of shimmering vapor spanning the sky and 
paled by the rivalry of the brighter stars. 

In view of the theory of tidal action disrupting a satellite with- 
in a critical distance from the center of its primary, the thought- 
ful observer of Saturn will find himself wondering what may have 
been the origin of the rings. ‘The eritical distance referred to, and 
which is known as Roche’s limit, lies, according to the most trust- 
worthy estimates, just outside the outermost edge of the rings. 
It follows that if the matter composing the rings were collected 
into a single body that body would inevitably be torn to pieces and 
scattered into rings; and so, too, if instead of one there were sey- 
eral or many bodies of considerable size occupying the place of 
the rings, all of these bodies would be disrupted and scattered. If 
one of the present moons of Saturn—for instance, Mimas, the in- 
nermost hitherto discovered—should wander within the magie cir- 
cle of Roche’s limit it would suffer a similar fate, and its particles 
would be disseminated among the rings. One ean hardly help 
wondering whether the rings have originated from the demolition 
of satellites—Saturn devouring his children, as the ancient myths 
represent, and encircling himself, amid the fury of destruction, 
with the dust of his disintegrated victims. At any rate, the ama- 
teur student of Saturn will find in the revelations of his telescope 
the inspirations of poetry as well as those of science, and the bent 
of his mind will determine which he shall follow. 

Professor Pickering’s discovery of a ninth satellite of Saturn, 
situated at the great distance of nearly eight million miles from 
the planet, serves to eall attention to the vastness of the “sphere 
of activity ” over which the ringed planet reigns. Surprising as 
the distance of the new satellite appears when compared with that 
of our moon, it is yet far from the limit where Saturn’s eontrol 
ceases and that of the sun becomes predominant. That limit, ac- 
cording to Prof. Asaph Hall’s calculation, is nearly 80,000,000 miles 
from Saturn’s center, while if our moon were removed to a dis- 
tance a little exceeding 500,000 miles the earth would be in dan- 
ger of losing its satellite through the elopement of Artemis with 
Apollo. 

Although, as already remarked, the satellites of Saturn are not 
especially interesting to the amateur telescopist, yet it may be well 
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to mention that, in addition to Titan and Japetus, the satellite 
named Rhea, the fifth in order of distanee from the planet, is not a 
ditlicult object for a three- or four-inch telescope, and two others 
considerably fainter than Rhea—Dione (the fourth) and Tethys 
(the third)—may be seen in favorable cireumstances. The others 
—Miunmas (the first), Enecladus (the second), and Hyperion (the sev- 
enth—are beyond the reach of all but large telescopes. The ninth 
satellite, which has reeeived the name of Pheebe, is much fainter 
than any of the others, its stellar magnitude being reckoned by 
its discoverer at about 15.5. 

Mars, the best advertised of all the planets, is nearly the least 
satisfactory to look at exeept during a favorable opposition, like 
those of 1ST7 and 1892, when its comparative nearness to the earth 
renders some of its characteristic features visible in a small tele- 
scope. The next favorable opposition will oecur im 1907. 

When well seen with an ordinary telescope, say a four- or five- 
inch glass, Mars shows three peculiarities that may be ealled fairly 
conspicnous—viz., its white polar cap, its general reddish, or or- 
ange-vellow, hue, and its dark markings, one of the clearest of 
which is the so-called Syrtis Major, or, as it was once named on 
account of its shape, “ Hourglass Sea.” Other dark expanses in 
the southern hemisphere are 
not difficult to be seen, al- 
though their outlines are 
more or less misty and indis- 
tinct. The gradual diminu- 
tion of the polar eap, whieh 
certainly behaves in this re- 
spect as a mass of snow and 
ice would do, is a most in- 
teresting spectacle. As sum- 
mer advanees in the south- 
ern hemisphere of Mars, the 
white cirenlar patch sur- 
rounding the pole becomes 
smaller, night after night, 
until it sometimes disappears 
entirely even from the ken of the largest telescopes. At the same 
time the dark expanses become more distinct, as if the melting of 
the polar snows had supplied them with a greater depth of water, 
or the advance of the season had darkened them with a heavier 
erowth of vegetation. 

The phenomena mentioned above are about all that a small 
telescope will reveal. Oceasionally a dark streak, which large in- 
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struments show is connected with the mysterious system of “ ¢a- 
nals,” can be detected, but the “canals” themselves are far be- 
yond the reach of any teleseope except a few of the giants handled 
by experienced observers. The eonviction which seems to have 
forced its way into the minds even of some conservative astrono- 
mers, that on Mars the conditions, to use the expression of Pro- 
fessor Young, “are more nearly earthlike than on any other of 
the heavenly bodies which we can see with our present telescopes,” 
is sufficient to make the 
planet a center of undying 
interest notwithstanding the 
difficulties with which the 
amateur is confronted in his 
endeavors to see the details 
of its markings. 

In Venus “ the fatal gift 
of beauty ” may be said, as 
far as our observations are 
concerned, to be matched by 
the equally fatal gift of 
brilhanece. Whether it be 
due to atmospheric reflec- 
tion alone or to the preva- 
lence of clouds, Venus is 
sO bright that considerable 9 Tue Inivarsation oF VENCS's ATMOSPHERE AT 
doubt exists as to the actual ee, OF HER TRANSIT ACROSS THE 
visibility of any permanent 
markings on her surface. The detailed representations of the disk 
of Venus by Mr. Percival Lowell, showing in some respects a re- 
semblance to the stripings of Mars, can not yet be accepted as de- 
cisive. More experienced astronomers than Mr. Lowell have been 
unable to see at all things which he draws with a fearless and un- 
hesitating pencil. That there are some shadowy features of the 
planet’s surface to be seen in favorable circumstances is prob- 
able, but the time for drawing a “map of Venus” has not yet 
come. 

The previous work of Schiaparelli lends a certain degree of 
probability to Mr. Lowell’s observations on the rotation of Venus. 
This rotation, according to the original announcement of Schiapa- 
relli, is probably performed in the same period as the revolution 
around the sun. In other words, Venus, if Schiaparelli and Lowell 
are right, always presents the same side to the sun, possessing, in 
consequence, a day hemisphere and a night hemisphere which never 
interchange places. This condition is so antagonistic to all our 
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ideas of what constitutes habitability for a planet that one hesi- 
tates to accept it as proved, and almost hopes that it may turn out 
to have no real existenee. Venus, as the twin of the earth in size, 
is a planet which the tmagination, warmed by its sunny aspect, 
would fain people with intelligent beings a little fairer than our- 
selves; but how ean such ideas be reconciled with the picture of a 
world one half of which is subjected to the merciless rays of a 
never-setting sun, while the other half is buried in the fearful 
gloom and icy ehill of unending night? 

Any amateur observer who wishes to test luis eyesight and his 
telescope in the seareh of shades or markings on the disk of Venus 
by the aid of which the question of its rotation may finally be set- 
tled should do his work while the sun is still above the horizon. 
Schiaparelli adopted that plan years ago, and others have followed 
him with advantage. The diffused light of day serves to take off 
the glare which is so serious an obstacle to the suecessful observa- 
tion of Venus when seen against a dark sky. Knowing the loca- 
tion of Venus in the sky, which ean be ascertained from the Ephem- 
eris, the observer can find it by day. If his teleseope is not per- 
manently mounted and provided with “ circles” this may not prove 
an easy thing to do, yet a little perseverance and ingenuity will 
effect it. One way is to find, with a star chart, some star whose 
declination is the same, or very nearly the same, as that of Venus, 
and which crosses the meridian say twelve hours ahead of her. 
Then set the telescope upon that star, when it is on the meridian 
at night, and leave it there, and the next day, twelve hours after 
the star crossed the meridian, look into your teleseope and you will 
see Venus, or, if not, a slight motion of the tube one way or an- 
other will bring her into view. . 

For many amateurs the phases of Venus will alone supply suff- 
cient interest for telescopic observation. The changes in her form, 
from that of a round full moon when she is near superior eonjunc- 
tion to the gibbous, and finally the half-moon phase as she ap- 
proaches her eastern elongation, followed by the gradually nar- 
rowing and lengthening crescent, until she becomes a mere silver 
sickle as she swings in between the sun and the earth, form a sue- 
cession of delightful pictures for the eye. 

Not very much can be said for Merenry as a telescopic object. 
The httle planet presents phases like those of Venus, and, aceord- 
ing to Schiaparelli and Lowell, it resembles Venus in its rotation, 
keeping always the same side to the sun. In fact, Sehiaparelli’s 
discovery of this peculiarity in the case of Mereury preceeded the 
similar discovery im the case of Venus. There are perceptible 
inarkings on Mercury which have reminded some astronomers of 
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the appearance of the moon, and there are various reasons for 
thinking that the planet can not be a suitable abode for living 
beings, at least for beings resembling the inhabitants of the earth. 
Uranus and Neptune are too far away to present any attraction for 
amateur observation. 


PROFESSOR WARD ON “NATURALISM AND 
AGNOSTICISM.” 


By HERBERT SPENCER. 


N a recent advertisement, Professor Ward’s work entitled as 
above was characterized as “one of the most important contri- 
butions to philosophy made in our time in England,” and this was 
joined with the prophecy that it “may even do something to re- 
store to philosophy the prominent place it once occupied in English 
thought.” Along with laudatory expressions, I have observed in 
some notices reprobation of the “manner adopted by Professor 
Ward in his attack upon my views—I might almost say upon me; 
and one of the reviewers gives examples of the words he uses— 
“yidiculous,” “absurd,” “blunder,” “nonsense,” “amazing fal- 
lacy,” “our oracle.” 

When, some time ago, I glanced at one of the volumes, I came 
upon a passage which at once stamped the book by displaying the 
attitude of the writer; but, being then otherwise occupied, I de- 
cided not to disturb myself by reading more. Now, however, 
partly by the reviews I have seen, and partly by the comments of 
a friend, I have been shown that I can not let the book pass with- 
out remark. The assumption that a critic states rightly the doc- 
trine he criticises is so generally made, that in the absence of proof 
to the contrary his criticisms are almost certain to be regarded as 
valid. And when the critic is a Cambridge Professor and an Hono- 
rary LL. D., the assumption will be thought fully warranted. 


Let me set out by quoting some passages disclosing the kind of 
feeling by which Professor Ward’s criticisms are influenced, if not 
prompted. In his preface he says:— 

“ When at length Naturalism is forced to take account of the facts of 
life and mind, we find the strain on the mechanical theory is more than 
it will bear. Mr. Spencer has blandly to confess that ‘two volumes’ of 
his Synthetic Philosophy are missing, the volumes that should connect 
inorganic with biological, evolution.” 


Respecting the first of these sentences, I have only to remark 
that I have said (as in First Principles, § 62) and repeatedly im- 
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plied, that force or energy in the sense which a “ mechanieal the- 
ery” connotes, can not be that Ultimate Cause whenee all things 
proceed, and that there is as mueh warrant for ealling it spiritual 
as for calling it material. As was asserted at the close of that work 
(p. 558), the “ implications are no more materialistic than they arc 
spiritualistie; and no more spiritualistic than they are material- 
istic *; and as was contended in the Principles of Sociology. § 659, 
“the Power manifested throughout the Universe distinguished as 
material, is the same Power which in ourselves wells up under the 
form of eonsciousness.” 

But it is to the secoud sentence I here chiefly draw attention. 
Whether or not there be a sareasm behind the words “ blandly to 
confess,” it is clear that the sentence is meant to imply some dere- 
liction on my part. Now in the programme of the Synthetic Phi- 
losophy, the division dealing with inorganic nature was avowedly 
omitted, “because even without it the scheme is too extensive ”’; 
and this undue extensiveness was so conspicuous that I was thought 
absurd or almost insane. Yet [ am now tacitly reproached be- 
cause I did not make it more extensive still—beeause an under- 
taking deemed scarcely possible was not made quite impossible. 
When blamed for attempting too much, it never entered my 
thonghts that I might in after years be blamed for not attempt- 
ing more. 

Repeated reference to First Principles as “ the stereotyped phi- 
losophy ” are manifestly intended by Professor Ward to reflect on 
me, either tor having left that work during many vears unchanged, 
or for implying that no change is needed. Much as I dislike per- 
sonal explanations, I am here compelled to inake them. If, in 1896, 
when the ten volumes constituting the Synthetic Philosophy were 
completed, I had done nothing toward revision of them, the omis- 
sion would not have been considered by most men a reason for com- 
plaint. The facts, however, are, that in 1867 I issued a recast 
and revised edition of First Principles; in 1870 an edition of the 
Principles of Psychology, of which half was revised, and ten vears 
later an enlarged edition of the same work; in 1885 a revised edi- 
tien of the first volume of the Principles of Sociology; and now I 
have fortimately been able to finish a revised and enlarged edition 
of the Principles of Biology. Any one not willfully blind might 
have seen that when persisting. under great diffienlties, in trving to 
execute the entire work as originally outlined, it was not praeti- 
cuble at the same time to bring all earlier parts of it up to 
date. Professor Ward, however, thinks that I should have sae- 
rifieed the end to improve the Deeinming, or else that I should 
have found cuerev enough to re-revise an earlier volume while 
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writing the later ones; and my failure to do both prompts sarca-tic 
allusions. * 

In further illustration of the feeling Professor Ward brings to 
his task, I may quote the following passage, in which he interposes 
comments on my mode of writing:— 

“ By the persistence of Force [capital F], we really mean the persist- 

ence of some Power [capital P] which transcends our knowledge and con- 
ception. The manifestations, as recurring either in ourselves or outside 
of us, do not persist; but that which persists is the Unknown Cause 
[capitals again] of these manifestations.” 
The matter itself is trivial enough. It is worth noticing only as 
indicating a state of mind. Supposing even that capitals were in 
such cases inappropriate—supposing even that small initial letters 
would have been more appropriate; it is clear that only one having 
a strong animus would have gone out of his way to notice it. 

After thus enabling the reader to judge in what temper the 
criticisms of Professor Ward are made, I may pass on. 


As implied at the outset, my intention is not to disenss Pro- 
fessor Ward’s own philosophy—the less so because I discussed a like 
philosophy nearly a generation ago. His position is that “ Once 
materialism is abandoned and dualism found untenable, a spiritual- 
istic monism remains the one stable position. It is only in terms of 
mind that we can understand the unity, activity, and regularity that 
nature presents. In so understanding we see that Nature is Spirit.” 
(Preface.) This was the position of Dr. Martineau in 1872 (and 
probably is now). He argued, that to account for this infinitude 
of physical changes everywhere going on, “Mind must be con- 
ceived as there,” “under the guise of simple Dynamics.” My 
criticisms on this view, given in an essay entitled “ Mr. Martineau 
on Evolution,” can not here be repeated. But I held then, as I 
hold now, that “the Ultimate Power is no more representable in 
terms of human consciousness than human consciousness is repre- 
sentable in terms of a plant’s functions.” Briefly the result is, that 
in saying “ Nature is Spirit” (capital N and capital S!), Professor 


* Candor often brings penalties, as witness the announcement “stereotyped edition.” 
When another thousand of a work has been ordered, the printers do not always refer to the 
author for correction of the title-page, but, as a matter of course, put “second edition,” or 
“third edition,” as the case may be. When my attention has been drawn to such matters, 
however, I have directed that the words ‘stereotyped edition’ shall be put on the tith- 
page if the printing is from plates, and if the work is unaltered: objecting to a usage whieh 
betrays readers into the false belief that new matter is fortheoming. TE did not perceive 
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Ward implies that he knows all about it; while J, on the other 
hand, am sure that I know nothing about it. 


And now, passing to my essential purpose, let me exemplify 
Professor Ward’s controversial method. Specifying an hypothesis 
of the late Dr. Croll (who, he thinks, had “inecomparably more 
right to an opinion on the question” than I have), he says, that 
it “at least recognizes a problem with which Mr. Spencer scarcely 
attempts to deal—I mean the evolution of the chemical elements. 
It thus suffiees to econviet Mr. Speneer’s work of a certain incom- 
pleteness ” (i., 190). Apparently the words “ scareely attempts ” 
refer to a passage in the above-named essay, “ Mr. Martineau on 
Evolution,” where several reasons are given for thinking that the 
“so-called elements arise by compounding and recompounding.” 
More than this has been done, however. The evolution of the ele- 
ments, if not systematically dealt with within the limits of the 
Synthetic Philosophy, has not been ignored. In an essay on “ The 
Nebular Hypothesis ” (Mssays, i., pp. 156-9), it is argued, that 
“the gencral law of evolution, if it does not actually involve the 
conclusion that the so-called elements are compounds, yet affords 
a priori ground for suspecting that they are such”; and five groups 
of traits are enumerated whieh support the behef that they origi- 
nated by a process of evolution like that everywhere going on. | 
3ut the point I here ehiefly emphasize is that, having reflected 
upon me for omitting two volumes, Professor Ward again reflects 
upon me for having omitted something whieh one of these volumes 
would have contained. “Sir, you have neglected to build that house 
which was wanted! Moreover, you have not supplied the stairs! ”’ 


From a sin of omission let us pass to a sin of commission. Pro- 
fessor Ward quotes from me the sentence—* The absolutely homo- 
geneous must lose its equilibrium; and the relatively homogeneous 
must lapse into the relatively less homogenecous.”—First Prinet- 
ples, p. 429). Then presently he writes:— 

“Tn truth, however, homogeneity is not necessarily instability. Quite 
otherwise. If the homogeneity be absolute—that of Lord I<elvin’s pri- 
mordial medium, say—the stability will be absolute too. In other words, 
if ‘the indefinite, Incoherent homogeneity,’ in which, according to Myr. 
Spencer, some rearrangement must result, be a state devoid of all quali- 
tative diversity and without assignable bounds, then, as we saw in dis- 
eussing mechanical ideals, any ‘rearrangement’ ean result only from 
external interference; it ean not begin from within ” (i., 223). 

And then he goes on to argue that “Thus, the very first step in 
Mr. Spenecr’s evolution seems to necessitate a breach of continuity. 
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Observe the words “without assignable bounds ”—without 
knowable limits, infinite. So that the law of the instability of the 
homogeneous is disposed of because it does not apply to an infinite 
homogeneous medium. But since infinity is mconeeivable by us, 
this alleged case of stable homogeneity is inconceivable too. Hence 
the proposal is to shelve the law displayed in all things we know, 
because it is inapplicable to a hypothetieal thing we can not know, 
and can not even coneeive! Now let me turn to the essential point. 
This nominally-exceptional case was fully recognized by me in the 
chapter he is criticising. In § 155 of First Principles (p. 429), it 
is written:— 

“One stable honiogeneity only, is hypothetically possible. If centers 
of force, absolutely uniform in their powers, were diffused with absolute 
uniformity through unlimited space, they would remain in equilibrium. 
This, however, though a verbally intelligible supposition, is one that cau 
not be represented in thought; since unlimited space is inconceivable.” 


So that this nominal exception which Professor Ward urges against 
me as a “ fatal defect,” was set forth by me thirty-seven years ago! 

A somewhat more involved case may next be dealt with. Pro- 
fessor Ward writes:— 


“ Moreover, on the physical assuinption from which Mr. Spencer sets 
out, viz., that the mass of the universe and the energy of the universe 
are fixed in quantity—which ought to mean are finite in quantity— 
there can be no such alternations [of evolution and dissolution] as he 
supposes” (., 192). 


After some two pages of argument, he goes on:— 


“And so while all transformations of energy lead directly or indi- 
rectly to transformation into heat, from that transformation there is no 
complete return, and, therefore finally no return at all. This then is the 
eonelusion to which Mr. Spenecer’s premises lead. Two eminent physi- 
cists who accept those premises may be cited at this point: ‘It is abso- 
lutely certain,’ they say, ‘that life, so far as it is physical, depends essen- 
tially upon transformations of energy; it is also absolutely certain that 
age after age the possibihty of such transformations is becoming less and 
less; and, so far as we yet know, the final state of the present universe 
must be an aggregation (into one mass) of all the matter it contains, 7. ¢. 
the potential energy gone, and a practically useless state of kinetie en- 
ergy, 7.¢. uniform temperature throughout that mass. ... The present 
visible universe began in time and will in time come to an end’ ” (p. 194). 


Mark now, however, that this opinion of “two emineut physi- 
eists,” quoted to disprove my position, and tacitly assumed to have 
validity in so far as it serves that end, is forthwith dismissed as hav- 
ing, for other purposes, no validity. His next paragraph runs:— 

“To this conclusion we are surely led from such premises. But again 
IT ask what warrant is there for the premises? Our experience eertainly 
does not embrace the totality of things, is. in faet. ridiculonsly far from 
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it. We have no evidence of definite space or time mits; quite the con- 
trary. Every advance of knowledge only opens up new vistas Into a 
remoter past and diseloses further depths of immensity teemmg with 
worlds.” 


Thus the trnth urged against me is that we can not know any- 
thing about these ultimate physical principles in their application 
to the ultra-visible universe. But, unhappily for Professor Ward’s 
criticism, | entered this same caveat long ago. Demnurring to that 
doctrine of the dissipation of energy to whieh he now demurs, I 
wrote :— 

“ Tere, indeed, we arrive at a barricr to our reasonings; since we can 
not know whether this condition is or is not fulfilled. If the ether which 
fills the interspaces of our Sidereal system has a limit somewhere beyond 
the outermost stars, then it 1s inferable that motion is not lost by radi- 
ation beyond this limit; and if so, the original degree of diffusion may 
be resumed. Or supposing the ethereal medium to have no sueh limit, 
yet, on the hypothesis of an unlimited space, containing, at certain inter- 
vals, Sidercal Systems like our own, it may be that the quantity of molec- 
ular motion radiated into the region oceupied by our Sidereal System, 
is equal to that which our Sidereal System radiates; in which ease the 
quantity of motion possessed by it, remaining undiminished, it may con- 
tinue during unlimited time its alternate concentrations and diffusions. 
But if, on the ether hand, throughout boundless space filled with ether, 
there exist no other Sidereal Systems subject to like changes, or if such 
other Sidereal Systems exist at more than a certain average distance 
from one another; then it seems an unavoidable conclusion that the quan- 
tity of motion possessed, must diminish by radiation; and that so, on 
each successive resumption of the nebulous form, the matter of our 
Sidercal System will occupy a less space; until it reaches either a state in 
whieh its concentrations and diffusions are relatively small, or a state 
of complete aggregation and rest. Sinee, however, we have no evidence 
showing the existence or non-existence of Sidereal Systems throughout 
remote space; and since, even had we such evidenee, a legitimate conclu- 
sion could not be drawn from premises of which one element (unlimited 
space) is inconceivable; we must be forever without answer to this tran- 
seendent question.” (First Principles, § 182, pp. 535-6.) 


See, then, how the case stands. After urging against me the 
argument of “two eminent pliysicists ’ as fatal to my conclusions, 
he thereupon expresses dissent from the premises of that argument; 
and the reasons he gives for dissenting are like those given by me 
before he was ont of lis teens! 


It is not always casy to disentangle misrepresentations; espe- 
cially when they are woven into a fabric. For elucidation of this 
matter there needs another section. Tt may fithly begin with an 
analogy. An astronomer who “saw reason to think” that the 
ewarm of November meteors this vear would be creater than usual, 
would be surprised if the oeeurrenee of a smaller number were 
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cited in disproof of his astronomical beliefs at large. It would be 
held that so undecided a phrase as “saw reason to think,” not im- 
plying a definite deduction, did not implicate his general coneep- 
tions nor appreciably discredit them. Professor Ward, however, 
thinks a tentative opinion is equivalent to a positive assertion. In 
the course of the foregoing argument (p. 191) he represents me 
as saying that “there is an alternation of evolution and dissolution 
in the totality of things.” Ife does not quote the whole clause, 
which runs thus:—* For if, as we saw reason to think, there is an 
alternation of evolution and dissolution in the totality of things, &ec.” 
Here, then, are two qualifying expressions which he suppresses; and 
not only does he here suppress them, but elsewhere he refers to this 
passage as not speculative, but quite positive. On p. 197 he says:— 

“But of a single supreme evolution embracing them all we have no 
title to speak: not even to assume that it is, mueh less to say what it is; 
least of all to affirm confidently that it ean be embraced in such a mean- 


ingless formula as the integration of matter and the dissipation of 
motion.” [The italies are mine.! 


So that a hypothetieal inference (implied by “ if”), drawn from 
avowedly uncertain data (implied by “ reason to think ”’), he trans- 
forms into an unhesitating assertion. He does this in presence of 
my statement that respecting transformations of the Universe as a 
whole, no “legitimate conelusions”’ can be drawn, and that we 
must be forever “ without answer to this transcendent question.” 
Nay, he does it in presence of a still more specific repudiation of 
certainty. Section 182 begins:— 

“ Here we come to the question raised at the close of the last chapter 
-—does Evolution as a whole, like Evolution in detail, advance toward 
complete quiescence? Is that motionless state called death, whieh ends 
Evolution in organie bodies, typical of the universal death in whieh 
Evolution at large must end? ... 

“To so speculative an inquiry, none but a speeulative answer is to be 
expected. Such answer as may be ventured, must be taken less as a 
positive answer than as a demurrer to the conelusion that the proximate 


result must be the ultimate result” (p. 529). Instead of being a posi- 
tive answer, it is intended to exclude a positive answer. 


One more instance may be given to illustrate Professor Ward’s 
mode of discrediting views which he dislikes. On p. 198 of his first 
volume oecurs the sentence— 

“At any rate sueh a conception is less conjectural and more adequate 
than Mr. Spencer’s ridiculous comparison of the universe to a spinning 


top that begins by ‘ wabbling.’ passes into a state of steady motion or 
equilibrium mobile, and finally eomes to rest.” 


The reader who seeks a warrant for this representation will seek in 
vain. If, in the chapter of First Principles on * Equilibration,” he 
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turns to section 171, where the celestial applications of the general 
law are considered, he will find the Solar System alone instaneed as 
having progressed toward a moving equilibrium; and the moving 
equilibrium even of this not compared as alleged. Neither in that 
section nor in any subsequent section of the chapter, is any larger 
celestial aggregate inentioned as progressing toward a moving equi- 
librium. Contrariwise, in the suceeeding chapter on “ Dissolu- 
tion,” it is said that “the irregular distribution of our Sidereal 
System ” is “such as to render even a temporary moving equilib- 
rium impossible” (p. 581). On pp. 5883-4 it is contended that 
even local aggregations of stars, still more the whole Sidereal Sys- 
tem, must eventually reach a diffused state without passing through 
any such stage. And had not eonelusions respeeting the changes 
of the Universe been excluded as exeeeding the bounds even of 
speculation (p. 586), it is clear that still more of the Universe would 
no moving equilibrium have been alleged; but, had anything been 
alleged, it would have been the reverse. How, then, has it been 
possible, the reader will ask, for Professor Ward to write the sen- 
tenee above quoted? If instead of vainly seeking through the sec- 
tions devoted to “ Equilibration ” and “ Dissolution ” in relation to 
celestial phenomena, he turns baek to some introductory pages he 
will find a clew. I have pointed out that in an aggregate having 
compounded motions, one of the constituent motions may be dissi- 
pated while the rest continue; and that in some sueh eases there 
is established a moving equilibrium. In illustration I have taken 
“the most familiar example ”—‘ that ot the spinning top”; and 
to remind the reader of one of the movements thus dissipated while 
the rest continue, I have used the word “ wabbling ”; there being 
no other descriptive word. What then has Professor Ward done? 
That mode of establishing an equilibriuin which the spinning top ex- 
emplifies, he represents as extended by me to celestial phenomena, 
though no such comparison is made nor any such word used. Nay, 
he has done so notwithstanding my assertion that a moving equi- 
librium of our sidereal system is negatived, and regardless of the 
imphed assertion that still more would be negatived a moving equi- 
librinm of the Universe, could we with any rationality speculate 
about it. Actually in defianee of all this, he says I compare the 
motion of the Universe to that of a “wabbling ” top. Waving con- 
structed a grotesque fancy, he labels it “ ridiculous ” and then debits 
mie with it. 

Lean not pursue further this examination of Professor Ward’s 
eriticisms: other things have to be done. Whether what has been 
said will lead readers to discount the laudatory expressions T quoted 
tithe antset, aos met forane te sav. But bdhaik~T lavessard 
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enough to warn them that before accepting Professor Ward’s ver- 
sions of my views, it will be prudent to verify them. 


Postscrivt.—I said that I did not propose to diseuss Professor 
Ward's own philosophy, and I contented myself with quoting his 
summary of it—“ Nature is Spirit.’ It occurs to me, however, 
that as showing the point of view from which his criticisms are 
made, it may not be amiss to give readers a rather more specific 
conception of his philosophy, by reproducing a laudatory quotation 
he makes. Jere it is:— 

“Tf ‘rational synthesis’ of things is what we seek, it is surely more 
reasonable to say with Lotze: ‘What les beneath all is not a quantity 
which is bound eternally to the same limits and compelled through many 
diverse arrangements, continuously varied, to manifest always the very 
same total. On the contrary, should the self-realization of the Idea [!] 
require it, there is nothing to hinder the working elements of the world 
being at one period more numerous and yet more intense; at another 
period less intense as well as fewer’” (i., 218). [The italies are mine. ] 


It is worth remarking that on the opposite page some of my 
views are characterized as “ astounding feats of philosophical jug- 
glery”’! 


——__ +e 


DESTRUCTIVE EFFECTS OF VAGRANT ELECTRICITY. 
sy HUBERT S. WYNKOOP, M. E. 


TDEVERTING to the dictionary for a definition, electrolysis is 
Ty « the process of decomposing a chemical compound by the pas- 
sage of an electric current through it.” Electroplating is a popu- 
lar illustration of this definition, having been numbered among the 
industrial arts for nearly a century. 

If in a bath of sulphate-of-copper solution are placed a copper 
plate and a plumbago-covered wax mold, the passage of an electric 
current through the solution, from the plate to the mold, will re- 
sult in the deposition of copper upon the mold, or negative elec- 
trode, and the wasting away of the plate of copper, or positive 
electrode. Generalizing from this and other experiments, it may 
be broadly stated that the passage of an electric current through a 
solution of electrolyzable metallic salt, from an oxidizable metal 
fo some other conductor, will be attended ly the separation of the 
salt into two parts: first, the metal, appearing at the negative elec- 
trode; and, second, an unstable compound of the remaining ele- 
ments. This unstable compound is supposed to unite with the 
hydrogen of the water, liberating oxvgen, and forming an acid. 
Both oxygen and acid appear only at the positive electrode, which 
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is thus made subject to a double decay—a corrosion by oxygen and 
a solution by acid. 

There is nothing new about this. It is not even a novel state- 
ment of a fundamental electro-chemieal truth. In times past, how- 
ever, we were wont to consider this matter as pertaining solely to 
the laboratory or to the electroplating industry; now we are forced 
to sce that the reproduction of this experiment on a grand seale is 
attended with results as disagreeable as they are widespread. 

Ilidden beneath our Iighways he gas pipes, water pipes, rail- 
wav tracks, Edison tubes, cciment-lined iron subway duets, and lead- 
covered cables. These are the electrodes. In contact with these 
conductors is the soil, containing an electrolyzable salt—chloride, 
uitrate or sulphate of ammonia, potash, soda, or magnesia, gener- 
ally. In the presenee of moisture this soil becomes an electrolyte, or 
-alt solution. In the absence of electricity no appreciable damage 
eceurs; but the passage of an electric current, no matter how small, 
from one pipe to another is sure, sooner or later, to leave its traces 
upon the positive conductor in the form of a decay other than 
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mere oxidation. [tis to this decay that has been given the name 
of electrolysis; so that when this heading appears in the daily press 
or in technical jonrnals one may interpret the term popularly as 
~ the electrolytic corrosion of metals buried in the soil.” 

To produce electrolytie disintegration of pipes, ete., on a seale 
erand enough to cause apprehension, a bountiful source of elec- 
tricity is essential. Unfortunately, this condition is not lacking 
to-day mn any town in which the usual overhead trolley electric 
railway is in operation, This system of clectrie propulsion is 
based upon the use of a “ ground return ?’—that is to say, the elee- 
tricity passes out from the power house to the bare trolley wire, 
thence to the pole on the roof of the car, thence through the motors 
to the wheels, whence it is expected to return to the power house, 
ma the rails. 

As ao matter of facet, however, the released electricity by no 
tneans confines itself to the rails and the copper return feeders— 
legitimate paths provided for it. Tt avails itself, on the other 
hand, of what may be termed, for brevity’s sake, the legitimate 
return comprising all underground electrical conductors except 
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the rails and return feeders, and incelndine subterranean 
courses, sewers, and metallie earth veins. 


In the heht of our 
experience of the last 
eieht vears, it is easy 
to ideutify as electroly- 
sis the effects shown im 
the aeeompanving cut- 
of buried metals that 
have been actually <ub- 
jected to a flow of elee- 
trieity. It is not to he 
inferred that the de- 
structive action here 
depicted is umversal 
throughout our towns, 
but, yvather, that the 
damage occurs in spots, 
its rate of pregress bhe- 
ing dependent upon the 
amount of current aud 
the duration of — the 
flow, Dry. sandy soils 
tend to keep down the 
flow of current by in- 
terposing a Iigh resist- 
anee, so that in such 
localities eleetrolytie et- 
fects are not as pro- 
nounced as im wet. 
loamy soils. In the 
same wav, the charac- 
ter of the pipe surface 
UF coating, if there be 
anv—acts as a partial 
barrier to check the pas- 
sage of electricity. 

Until receuthy it 
was generally supposed 
that ea-t tren was net 
attaeked—at least net 
rapidly enough to cause 
alarm. In Brooklyn the 
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hard. dense, even-grained cast iron, containing alloyed rather than 
combined carbon, have not been appreciably corroded. At Day- 
ton, Ohio, on the other hand, seventy-seven thousand dollars’ worth 
of damage has already resulted. One peculiarity of eleetrolyzed 
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cast Iron is that the original shape is usually retained, the iron 
fae eaten away and leaving a punky formation of pure or nearly 
pure graphite. In such a case a superficial examination detects 
nothing wrong, and it requires a mechanical scraping to show that 
the strength ts not there. For this reason good photographs of 
castlon eloctroly vsis are somewhat hard to OMA, 

The reason for the comparative immunity of cast iron is not 
as vet definitely understood. It certainly does not lie particularly 
in the asphaltic varnish usually applied, for this varnish affords 
little or no protection when used upon wrought iron or other metals. 
Nor ean it be accounted for by the composition of cast iron itself, 
inasmuch as a fractured or brightly scraped surface of cast iron 
~hows approximately the same symptoms as other metals when 
acted upon by a given current for a given time. Whether the iron 
oxide is the saving feature, or whether the “skin” due to the 
process of casting acts as an insulator, is not yet settled. 

When the trouble first appeared in Boston, in 1891, its cause 
was promptly identified. The eleetric-railway coneutcion of those 
days was so crude, however, that many well-informed electricians 
fell into the error of assuming that heavier rails, more and larger 
return feeders, and better bonding (i. e., wire connections from rail 
to rail, around the joints, designed to decrease the resistance) would 
prove a panacea for all clectrolytie ills, Indeed, this view is still 
held by a surprisingly large munber of men versed in matters 
electrical. 

Lam of the opinion that it is impossible, from a financial stand- 
point, to provide so satisfactory a legitimate return that consider- 
able electricity. will not seek a path through pipes, cable covers, 
ete.t for. in order to confine the eleetric current to the rails, the 
resistanee of the earth and its contained pipes would have to be 
infinitely @reat, and this condition ean be realized only by making 
the resistance of the rail infinitely small as compared with that of 
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the carth. The cost of arriving at this condition is prohibitive, 
and the improved track return is, and always inust be, a palliative 
merely, not a cure. 

Assuming, then, that amider the most favorable character of clee- 
tric-railwayv construction some of the current may be expected to 
stray from the straight and narrow path, it behooves us to eousider 
how it may best he cared tor in order that it may not cause electroly- 
sis. Since corrosion of this nature occurs only at those points where 
electricity leaves the metal, one might suppose that the attaelment 
of a conducting wire to the atfeeted part would result in the harm- 
less carrving away of the current. Tn isolated cases, in small towns, 
such a plan might accomplish the desired result. It is open to the 
objection, however, that it in a measure legalizes the conveyance 
of electricity on conductors other than those designed for the pur- 
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pose. In larger towns, with more than one power house and with 
ear lines radiating trom and cirenmscribing the business center, 
the attachment of conducting wires entails a ceaseless disturbance 
of the electrical equilibrimiu, eurme the evil in spots and develop- 
ing new danger pots. Frarthermore, these connections tend to 
decrease the resistance of the total illegitimate return, thereby 
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tempting a greater tlow of cleetricity along other paths than the 
rails and track feeders. It has been generally believed that this 
increased current would develop clectrolysis at the euds of the pipes, 
due to the jumping of the electricity around the presumably high 
resistanee of the joints: and, indeed, many samples of such corro- 
sion are in existenee. [have found, however, that it is possible 
to ealk a bell-and-spigoet jommt in east-tron pipe in such a manner 
that the resistance is practically nil; and as for wrought iron or 
stecl, the joint resistance may be made as low as we please by 
fitting the surfaces so carefully that white-leading is unnecessary. 

Arguing from the fact that the negative electrode is not at- 
tacked, it has been suggested to employ an auxihary dynamo and 
a special system of wiring, in order to maintatmn the pipes, ete., at 
all times and at all points, negative to the rails. Could this ideal 
condition be realized, the rails alone would suffer. We can not 
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hope, however, to thus easily solve the problem in towus where the 
distribution of buried conductors is at all comples. 

It has heen sne@eested. also. to discourage the tlow of eleetrieity 
along pipes and eable covers by inserttug insulating seetions of 
wood or terra cotta. This plan lias never been tried on a seale 
large chough to afford a suitable demonstration of its ntility. 
While it might reasonably he tried om new construction, ifs ap- 
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pheation to old work is almost prohibited by the attendant 
expense. 

Attacking the problem from a directly opposite standpoint, 
there seems to be a chance of suecessfully invoking the aid of some 
purely chemical method of rendering lead and iron mnocuous, elec- 
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trolytically speakmg. If we can obtain an insulating oxide, lac- 
quer, or varnish that will retam its Iigh-resistance properties dur- 
ing the ordinary lifetime of the buried metal, it will be possible to 
effectually protect pipes and eable coverings by coating them prior 
to burial. Or, if we can stumble upon an electrolysis-proof alloy, 
formed by the addition of a few per cent of some foreign metal to 
the pipe material durmg manufacture, the buried conductor will 
need no protection whatever. 

But, supposing that we discover this lacquer or this alloy and 
by such means guard against damage to all new construetion, how 
are we to care for the metals already buried? We ean not dig 
them all up and paint them, neither can we attempt to replace 
them by the new alloy. I do not see that the state of the art 
to-day presents any solution of the difficulty, other than the ban- 
ishment of the single trolley system. None of the electrical reme- 
dies (so called) offers more than partial and temporary relief, and 
the chemical field is just beginning to be explored. 

Permit me to state most emphatieally that this is not intended 
as an argument in favor of the abolishment of single trolley svs- 
tems. Our civilization owes more to them than could be rehearsed 
in catalogue form within the limits of one issne of this magazine. 
We have nothing at present that ean be employed as a satisfactory 
substitute for the ordinary electrie railway. The underground 
trolley is a safe substitute, but the great expense of installation 
renders it available for very few loealities. The overlead trolley, 
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with two wires and no ground return, is cumbersoine, vexatious, 
and unsightly. The storage battery is more or Jess expertmen- 
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There seems to 
be a mistaken im- 
pression abroad that 
the railway compa- 
nies are indifferent 
to this subject. So 
far as my -cxperi- 
ence and informa- 
tion go, this is not 
the ease. They are 
only too anxious to 
find a remedy—not, 
as some electricians 
have stated, to save 
their coal-pile, for 
energy ts wasted in 
forcing the — clee- 
tricity back to the 
power house, ne 
matter what the 
path, but becanse 
hase boas lai sat 
aie Lute. lal 
the taxpaver, — the 
corporation, and the 
mnieipality. will 
band together. pre- 
seat overwhelming 
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and sweep the trolleys off the fave of the earth. The instinct of 
self-preservation, if nothing else, demands that the eleetric-railway 
companies should put forth every endeavor to solve the eleetrolysis 
problem, 

And yet, conservative judgment requires that the railway com- 
panies should not take the initiative. It is one of boyhood’s max- 
ims not to shoot arrows at a hornet’s nest unless one has mud 
handy to apply to the subsequently afflicted part. Thus it hap- 
pens that the railway company remains apparently inactive, bear- 
‘ing the burden of publie condemnation, while we, whose lethargy 
is responsible for failing pipes, read electrolysis artieles in the dailv 
press and wonder how soon the impending catastrophe is hkely to 
occur. 

This condition of affairs is deplorable; for, while we may not 
care how extensively or how frequently the city authorities or the 
private corporations are obliged to renew their underground metals, 
we are at least vitally concerned as to whether the stray electricity 
is endangering our steel office buildings, our bridges, our water 
supply, our immunity from econflagrations, and the safety of the 
hundred and one applianees that go to make up our modern eivili- 
zation. 

Are the Brooklyn Bridge anchor plates going to pieces, or are 
they not? Are the elevated railroad structures about to fall apart, 
or are they not? The consulting electrical engineer says “ Yes,” 
the railway man says “ No.” The munieipal authorities say noth- 
ing. “ When doctors disagree - 

I deem it doubly unfortunate that so much valuable brain 
energy has been inefficiently expended in the discussion of elec- 
trolysis. Eaeh writer has viewed it from his own standpoint. 
Eleetrieal literature has aequired in this way a series of views, in- 
teresting and instruetive, but also bewildering. There is no com- 
posite view, such as might be obtained from the report of a com- 
mission eomposed of a teehnieal representative of each of the in- 
terests affected. So far as I am able to learn, sueh a commission 
has never existed. 


A CURIOUS coincidence of superstitions, illustrating anew how all men 
are kin, is exemplified in the native belief, mentioned in Mrs. R. Langloh 
Perkins’s book of More Australian Legendary Tales, that any child who 
touches one of the brilliant fungi growing on dead trees—which are called 
“ devil’s bread ”—will be spirited away by ghosts. An English reviewer 
of the book remembers having been dragged away from a fungus of this 
kind for the same reason. In the north of England children used to be 
told that, if they touehed the dangerous growths, a fungus of the same 
kind would grow from the tip of every finger. 
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Wo Ob Te PEGS LN. a ae SBaels: 
By JAMES B. CARRINGTON, 


\ lee of us are so used to thinking of birds, 1f we notice them 
AYE at all, as belonging to spring and summer that we casily fail 
to see or hear the comparatively few feathered winter visitors. 
Among these, however, ave some of the most attractive and amus- 
ing of birds, and to hear their cheery notes and to watch their busy 
hunt for food on a cold winter day adds a very considerable pleas- 
ure te a walk ina city park or the near-by woods. In New York 
city bird lovers have learned that Central Park is one of the very 
best places in whieh to wateh birds both summer aud winter. There 
is room enoneh there and the conditions are varied cnough to 
offer congenial dwelling places for nearly all of the better- 
known birds. In the spring and fall the beautiful and tiny migrat- 
pec ens § Ig Wood warblers find 
.. the park a good feed- 
ing ground, and a safe 
place wherein to hunger 
tor a brief time on 
their journeys north and 
south, 

With the approach 
of winter the innumer- 
able fat and sauey rob- 
ins that have hunted an- 
gleworms and strutted 
about the lawns of the 
park sinee early spring 
disappear, exeept for an 
occasional hardy fellow 
who perhaps prefers the 
dangers of a northern 
winter to those of the 
long journey southward. 
The wood- and the her- 
mit-thrush; the veery, or 
Wilson's thrush; the yel- 
low warbler, so abundant and so musical; the perky little red- 
start, whose sone of “Sweet, sweet, sweeter” elosely resembles 
the vellow warblers; the sombercolored blaekbirds: the Balti- 
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more aud the orchard oriole; the scarlet tanager; the catbird; 
Phebe: Penny Wren: the tiny chipping sparrow; the vireos; and 


Wee dee LEIS UN LN CLT oP TR ie, 36> 
many other familiar warm-weather tricnds have alse jonrneved 
southward. 

The bare trees and the ground brown with fallen leaves have to 
some a bleak and dreary look, but this is beeause a wrong tmpres- 
sion has gone abroad 
concerning = them, 
Nature in winter ts 
not dead, not even 
sleeping: she is all 
the time storing up 
energy to enable 
her to greet the re- 
turning sun inher 
very best dress. If 
vou will look eare- 
fully at the hare 
limbs and branches 
of the trees and 
bushes, you will see 
the httle buds that 
are slowly but sure- 
lv swelling up with 
the pride of young, 
active, vigorous life, 
only waiting, with 
the great patience : 
of Nature, for the GETTING ACQUAINTED, 
proper and suitable 
time to break away from their winter retirement and take up 
their part in the new year. 

Some of the pleasantest days I have ever known in the open 
have been spent in the winter woods, when the snow was on the 
ground and everything seemed still and unfamilar. Every little 
sound is accented on a cold day, and the creaking of a swaying 
limb or the note of a bird comes to you with almost startling dis- 
tinetness. Somehow you feel on such days that you are more a 
part of the things about vou than in the full flush of summer. It 
is like meeting people stripped of all the artificial distinctions of 
clothes and position. 

There is something fine in the way the trees stand up in win- 
ter; no one can fail to understand what is meant by the “ sturdy 
oak.” They seem to feel pretty much as vou do, and show a 
spirit of vigorous resistance and power to enjoy and cope with the 
worst that Jack Frost ean bring, and the bright sun sends the sap 
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tinghng through their Hibs just as it does the blood through yours, 
One day especially that T remember in Central Park brought me 
a somewhat novel experience, and gave me the privilege of trans- 
ferring some old bird acquaintance to the list of my bird friends. 
It was after a fall of snow, and the air was erisp and sharp, indeed 
it Was nipping, and standing still was a chilly eceupation. From long 
familiarity | knew just abont where to @o to find certain birds, and I 
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Was hot disappointed in my hunt. My overcoat pocket, it is need- 
less to say. was fully stocked with peanuts and a box of Iird seed, 
and demands were verv soon made upow the peaunt supply by the 
fat ane friend|y gray squirrels that come bravely up to vonr hand 
to becfeds  Vhex Inve anaitost atteaeive ail appealinie way af ap- 
proaching von. The iore timid ones stopoften to sit np ineauring Ly, 
and put one dimd on their heart. as af te stop its excited beating. 
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The first birds I saw were the rugged and noisy English spar- 
rows, written down in most bird books as “ pests,” but I confess I 
could not resist giving them a crumb or two, for they appeal to 
my sympathies much as the plucky little gamin newsboys of the 
streets do, and then, too, I have learned that their loud chatter and 
rush for food attract more desirable acquaintances. I soon heard 
the sharp, shrill peep of the white-throated sparrows, and listened 
to their scratching “ with both feet ” under the bushes. Now and 
then one would try his throat with his full song, two sweet whistles 
followed by very plain calls for “Peabody, peabody, peabody.” 
They are called the peabody bird by many. There is no mistaking 
this beautiful sparrow. Among a bunch of his noisy English neigh- 
bors the rich brown of his feathers is easily seen, and the three white 
stripes on his head and the white patch on the throat attract your 
eye at once. In a group of thirty or forty whitethroats that were 
feeding on my bird seed I noticed also two plump song sparrows. 
They are brown, too, but smaller than the whitethroats, and their 
breasts are streaked with dark-brown stripes, with a spot right in 
the center. This is the sparrow that makes music for us from very 
early spring until late in the autumn. I have heard them in Feb- 
ruary, with the snow yet on the ground, perched on the tip of some 
bush and singing away with a joyfulness that made everything take 
on a more cheerful look. While I was watching the whitethroats 
I heard the jolly little song that I especially hoped for, and very 
soon had a near view of wee Mr. Chickadee himself, with his jet- 
black head, throat, and chin, and gray cheeks. He, in company 
with several of his friends, came down to feed at once, and hopped 
about my feet and a near-by bench to pick up the bits of pea- 
nut I had dropped for his benefit. The chickadees are always 
“chummy ” little birds, and seem to have found their human ac- 
quaintances in general pretty good sort of people. After a time 
I put some peanut crumbs in my hand and held it out invitingly. 
The chickadees would alight on the tree over my head, sing their 
song, look down inquiringly, and then fly off, apparently inter- 
ested in searching for some important business they had overlooked 
on the bark of another tree. Gradually, however, one became 
more familiar and finally lighted on my hand with entire confi- 
dence, selected the largest piece of peanut to be had, and flew away 
toeatit. He held the bit between both feet on a bench, and leaned 
forward and pecked away until it disappeared. Occasionally he 
would hold a small piece in one foot only. One little fellow stopped 
to sing me his Chick-a-dee-dee-dee, as he perched on my little fin- 
ger, before selecting his morsel. They followed me about the 
paths, and wherever I stopped there were sure to be several chicka- 
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dees peeping about the tree trunks asking me to please give 
them more peanuts. While this was going on I heard a hoarse 
“Quank, quank, quank!” that sounded very near, and on look- 
ing up saw a white-breasted nuthateh, a blue-gray bird with a 
very distinet black band on the top of his head that extends back 
across his shoulders. Ilis short tail and Jegs make him look very 
funny when on the ground. On a tree, however, he is a regu- 
lar cireus, walking head up or head down on the limbs and trunk, 
and now and then doing the giant swing, completely circling 
some twig, just to show what he ean do when he tries. He 
was attracted by the noise and conduct of the chickadees, his 
winter companions, and was calling for something for himself. 
Hlis long, slim bill is not made for eracking things as the spar- 
rows can with their short, strong bills, but he punehes holes in 
them very much as the woodpeckers do. When he came down 
to the path and picked up a peanut he flew off to a near-by tree 
and hunted up and down until he found a place in the bark where 
he could wedge the nut in and then proeeeded to hateh or erack it 
into bits to suit his taste. A brown creeper was walking up hus 
tree a short distance away very much as the nuthatch does, poking 
his long, curved bill into the bark, though I did not see him for 
some time, as his brown and gray feathers were so like the color 
of the tree on which he walked. Ile circles round the trunk or 
limb, and you have to keep a sharp lookout to get more than an 
oceasional rapid glance at him. <A loud rapping and a noise that 
sounded a good deal like a giggle attracted my attention to a downy 
black-and-white woodpecker, with a bright-red spot on the back of 
his head. We was hammering away with all his might, and the 
limb on which he hung, back down, fairly rattled as he drove his 
ehisel-like bill into the wood. Another woodpecker, the big and 
beantifully marked flicker, with his brown back barred with black, 
his spotted breast with its big black ereseent and the red band on 
the back of his head, stopped for a minute or two on a tree a 
hundred feet away. Ilis ery of alarm rang out shrilly as he flew 
away. All of these birds are handsomely marked, though none 
of them compare, in the inere matter of color, with some of the 
many beantiful summer species. There was one bird there that 
day, thongh, whore brilliant plumage and altogether tropieal aspect 
comes as a great surprise to the unaceustomed visitor to the park 
in winter. As he hehted on the snow-covered ground among a 
group of feeding whitethroats the eardinal, with lus splendid erest, 
stood out like a jet of flame, and the black spot at the base of his 
bill only made the rest of him seem the brighter. Mr. and Mrs. 
Cardinal spend their winters regularly in Central Park, and I hear 
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or see them every time I go there. This only note now is a sharp 
squeak of alarm, but a little later he will perch high up in some 
tree near the lake and awake the echoes with his loud whistling. 
High over my head, mere specks of shining white against the blue- 
gray of the sky, I could see several gulls floating along on their 
way to the reservoir, where hundreds of them often gather in the 
open water that is usually found in the center. As I walked toward 
the entrance of the park, on my way to the car, I heard, on some 
eedars near the border of the lake, the gurgling music of a party 
of goldfineches. They had on their winter coats of yellowish brown, 
but their song and dipping flight made them easily recognizable. 
Once you become acquainted with a few birds, every flutter 
of a wing or cheep or peep becomes an object of interest and a 
motive for many days in the open. It is very easy also to sentimen- 
talize about Nature and to assume a patronizing air toward her, 
but the more you know of her and her ways the sooner you get 
over this. You can not help being impressed with the fact that 
the life and ways of the animals and birds are, after all, in many 
ways very like your own. JBirds, you will find, are very human 
indeed, and show a wide diversity in disposition and habit. There 
is one thing sure to follow an interest of this kind, and that is a 
greater respect and care for wild life. The cruelty of egg-collect- 
ing and the wanton destruction of birds for millinery purposes are 
becoming less tolerable every year in civilized communities. 


OLD RATTLER AND THE KING SNAKE. 


By DAVID STARR JORDAN, 
PRESIDENT OF LELAND STANFORD JUNIOR UNIVERSITY. 


“TY only know thee humble, bold, 
Haughty, with miseries untold, 
And the old eurse that teft thee cold, 
And drove thee ever to the sun 
On blistering rocks. ... 

. Thou whose fame 

Searchest the grass with tongue of flame, 
Making all creatures seem thy game, 
When the whole woods before thee run, 
Asked but—when all is said and done— 
To lie, untrodden, in the sun!”—Bret Harte. 


LD RATTLER was a snake, of course, and he lived in the 
King’s River Cajion, high up and down deep in the moun- 
tains of California. 
He had a hole behind and below a large, flat granite rock, not 
far from the river, and he called it his home; for in it he slept 
all night and all winter, but when the sun came back in the spring 
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and took the frost out of the air and the rocks, then he crawled 
out to He until he got warm. The stream was clear and swift in 
the cafion, the waterfalls sang in the side gulch of Roaring River, 
the wind rustled in the long needles of the yellow pines, and the 
birds ealled to their mates in the branehes. But Old Rattler did 
not care for such things. Tle was just a snake, you know, and his 
neighbors did not think him a good snake at that, for he was surly 
and silent, and his big, three-cornered, “ coffin-shaped” head, set 
on a slim, flat neck, was very ugly to see. But when he opened 
his mouth he was uglier still, for in his upper jaw he had two long 
fangs, and each one was filled with deadly poison. His vicious 
old head was covered with gray and wrinkled scales, and his black, 
beadlike eyes snapped when he opened his mouth to find out 
whether his fangs were both in working order. 

Old Rattler was pretty stiff when he first came from his hole 
on the morning of this story. He had lain all night coiled up like 
a rope among the rocks, and his tail felt very cold. But the glad 
sun warmed the cockles of his heart, and in an hour or two he be- 
came limber, and this made him happy in his snaky fashion. But, 
being warm, he began to be hungry, for it had been a whole month 
since he had eaten anything. When the first new moon of August 
came, his skin loosened everywhere and slipped down over his 
eyes like a veil, so that he could see nothing about him, and could 
not hunt for frogs by the river nor for chipmunks among the trees. 
But with the new moon of September all tlis was over. The 
rusty brown old coat was changed for a new suit of gray and black, 
and the diamond-shaped checkers all over it were clean and shiny 
as a set of new clothes ought to be. 

There was a little striped chipmunk running up and down the 
sugar-pine tree over his head, pursing his little mouth and throw- 
ing himself into pretty attitudes, as though he were the center of 
an admiring audience, and Old Rattler kept a steady eye on him. 
But he was in no hurry about it all. He must first get the kinks 
out of his neck, and the cold cramps from his tail. There was 
an old curse on his family, so the other beasts had heard, that 
kept him always cold, and his tail was the coldest part of all. So 
he shook it a little, just to show that it was growing limber, and 
the bone clappers on the end rustled with a sharp, angry noise. 
Fifteen rattles he had in all—fifteen and a button—and to have 
so many showed that he was no common member of his hated 
family. ‘Then he shook his tail again, and more sharply. This 
was to show all the world that he, Old Rattler, was wide awake, 
and whoever stepped on him vould better look ve Then all the 
big beasts aud little beasts who heard the noise fled away just as 
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fast as ever they could; and to run away was the best thing they 
could do, for when Old Rattler struck one of them with his fangs 
all was over with him. So there were many in the caiion, beasts 
and birds and snakes too, who hated Old Rattler, but only a few 
dared face him. And one of these was Glittershield,* whom men 
eall the King of Snakes, and in a minute I shall tell you why. 

And when Old Rattler was doing all that I have said, the King 
Snake lay low on a bed of pine needles, behind a bunch of fern, 
and watched with keen, sharp eve. The angry buzz of Rattler’s 
tail, which scared the chipmunks and the bullfrogs and all the 
rest of the beast folk, was music for Glittershield. He was a 
snake too, and snakes understand some things better than any of 
the rest of us. 

Glittershield was slim and wiry in his body, as long as Old 
Rattler himself, but not so large around. His coat was smooth 
and glossy, not rough and wrinkly like Old Rattler’s, and his up- 
raised head was small and pretty—for a snake. He was the best 
dressed of all his kind, and he looked his finest as he faced Old 
Rattler. His head was shiny black, his throat and neck as white 
as milk, while all down his body to the end of his tail he was 
painted with rings, first white, then black, then crimson, and every 
ring was bright as if it had just been freshly polished that very day. 

So the King Snake passed the sheltering fern and came right 
up to Old Rattler. Rattler opened his sleepy eyes, threw him- 
self on guard with a snap and a buzz, and shook his bony clappers 
savagely. But the King of Snakes was not afraid. Every snake 
has a weak spot somewhere, and that is the place to strike him. 
If he hadn’t a weak spot no one else could live about him, and 
then perhaps he would starve to death at last. If he had not some 
strong points, where no one could harm him, he couldn’t live 
himself. 

As the black crest rose, Old Rattler’s tail grew cold, his head 
dropped, his mouth closed, he straightened out his coil, and stag- 
gered helplessly toward his hole. 

This was the chance for Glittershield. With a dash so swift 
that all the rings on his body—red, white, and black—melted into 
one purple flash, he seized Old Rattler by his throat. He car- 
ried no weapons, to be sure. He had neither fangs nor venom. 
He won his victories by force and dash, not by mean advantage. 
He was quick and strong, and his little hooked teeth held like the 
claws ofa hawk. Old Rattler closed his mouth because he couldn’t 
help it, and the fangs he could not use were folded back against 
the roof of his jaw. ; 


* Lampropeltis zonatus. 
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The King Snake leaped forward, wound his body in a “ love- 
knot” around Old Rattler’s neck, took a “half-hitch ” with his 
tail about the stomach, while the rest of lis body lay in a curve 
like the letter S between the two knots. Then all he had to do 
was to stiffen up his muscles, and Old Rattler’s backbone was 
snapped off at the neck. 

All that remained to Glittershield was to swallow his enemy. 
First he rubbed his lips all over the body, from the head to the 
tail, till it was slippery with slime. Then he opened his mouth 
very wide, with a huge snaky yawn, and face to face he began 
on Old Rattler. The ugly head was hard to manage, but, after 
much straining, he clasped his jaws around it, and the venom 
trickled down his throat like some fiery sauce. Slowly head and 
neck and body disappeared, and the tail wriggled despairingly, 
for the tail of the snake folk can not die till sundown, and when 
it went at last the fifteen rattles and the button were keeping up 
an angry buzz. And all night long the King of Snakes, twice as 
big as he ought to be, lay gorged and motionless upon Old Rat- 
tler’s rock. 

And in the morning the little chipmunk ran out on a limb above 
him, pursed up his lips, and made all kinds of faces, as much as 


to say, “I did all this, and the whole world was watching while 
J dade ae” 


REMARKABLE VOLCANIC ERUPTIONS IN THE 
PHILIPPINES. 


Br R. L. PACKARD. 


5 ees one knows that the Philippine archipelago, like other 
regions in its neighborhood, abounds in volcanoes, some of 
which are still active, while the majority are extinct. Some geolo- 
gists have tried to distribute the Philippine volcanoes into two 
parallel belts or lines running in a general northwest and south- 
east direction, following the trend of the island group, and extend- 
ing from the southern end of Mindanao to the northern part of 
Luzon—some sixteen degrees of latitude. Early, possibly pre- 
historic, voleanic activity in the group has left its imprint upon 
the native mythology, as was the case in the Mediterrancan, and 
an explanation of some of the mythical stories is to be found in 
earth movements. ‘The Spaniards have given accounts of many 
eruptions in the last three hundred years, which were remarkable 
either from the destruction they caused or the terror they inspired. 
Some of these accounts were written by the terrified eyewitnesses 
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themselves, such as the monks in charge of parishes where the great- 
est damage was done, and are sufliciently vivid, however much 
they may lack of what would now be called “scientific” accuracy. 

Probably the most remarkable volcanic outburst in historical 
times, on account of the distance apart of the simultaneous erup- 
tions, although its intensity might not be regarded as great when 
compared with that of Krakatoa, was that of Jannary 4, 1641, 
when a volcano on the southeastern extremity of Mindanao, an- 
other on the northern coast of the island of Sulu to the west, and 
a third in Luzon far to the north, became active at the saine time. 
A translation of the original Spanish report of this extraordinary 
phenomenon, which is extremely rare and practically inaccessible 
to students, is given in Jagor’s Reisen in den Philippinen. From 
this it appears that upon two occasions, toward the end of Decem- 
ber, 1646, volcanic ashes fell at Zamboanga (on the southwest 
coast of Mindanao) and covered the fields like a light frost. On 
January 1, 1641, the auniliary fleet carrying troops from Manila 
to the island of Ternate was off Zamboanga, and on the 3d, at 
about 7 p.a., people in the latter place heard what they sup- 
posed was artillery and musketry firing at some miles’ distance. 
Believing that an enemy was attacking the coast, preparations 
were made to meet him, and the commander of the galleys sent 
a boat out to see if any of the vessels of the fleet needed assistance, 
but the boat returned without finding the fleet. 

On the next day, January 4, 1641, at abont 9 a.., the noise 
of the supposed cannonading increased to such an extent that 
it was feared in Zamboanga that the Spanish fleet had been at- 
tacked by the Dutch, with whom the Spaniards were then at war. 
This noise lasted about half an hour, when it became evident that 
it was not caused by artillery, but proceeded from the outbreak 
of a volcano, for, toward noon, thick darkness began to spread 
over the sky to the south, which soon covered that part of the 
heavens and gradually spread over the whole sky, so that by 1 
P.M. it was as dark as night, and by 2 pe. a. the darkness had so 
increased that one could not distinguish objects a short distance 
off. Candles were lighted, and a great fear fell upon the people, 
who fled to the churches to pray and confess. This darkness, dur- 
ing which no hght was visible in the whole horizon, lasted until 
2 a.M., when the moon became visible, to the great joy of both 
Spaniards and Indians, who were afraid of being buried beneath 
the ashes which had been falling since 2 y.m. The fleet, which 
was then passing the southern end of Mindanao, was thrown into 
confusion by the tumult of the elements, and was in darkness 
earlier than Zamboanga—viz., at 10 a. m.—because it was nearer 
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the volcano. The darkness was so intense that the crews believed 
the last day had come, and the vessels were endangered by the 
heavy shower of stones, ashes, and earth which fell upon them 
and which the men hastened to throw overboard. The ships’ lan- 
terns were lighted as at night. The voleano could be seen, at a 
considerable distance, throwing up columns of flame which, on 
descending, set the neighboring woods on fire. The darkness cov- 
ered the greater part of Mindanao, which is a very large island, 
and the ashes were carried to Cebu, Panay, and other islands, and 
there was an especially heavy fall on the island of Jolo (Sulu), 
which is more than forty leagues west by south from the south- 
east point of Mindanao, where the volcano burst out. On this 
island, on account of the darkness and the general uproar, the 
source of the ashes which fell there was not known at the time, 
but when it became light enough to see it was found that at the 
same time with the eruption on Mindanao a second voleano had 
burst out upon a small island which lies off the mouth of the prin- 
cipal river of Sulu. There the earth had opened with a violent 
commotion, and had vomited out flames mingled with trees and 
huge stones. So great was the disturbance that the sea bottom 
was mingled with the interior of the earth, and the voleano threw 
out quantities of shells and other things that grow upon the bot- 
tom of the sea. The mouth of this voleano remained open after- 
ward. It was very broad, and the eruption had burned up every- 
thing upon the island. But what excited the greatest amazement 
was that a third voleano broke out on the same day and hour with 
the two just mentioned, in the province of Ilocos, in Luzon, and 
at least six hundred miles north; and this voleano ejected water. 
The outbreak was preceded by a violent storm and earthquake. 
The earth swallowed up three mountains, on the sides of one of 
which were three villages. All three mountains were torn from 
their foundations and blown into the air, together with a vast 
amount of water, and the chasm which took their place formed a 
broad lake, that showed no trace of the mountains which had 
stood on the spot. The letter from which the foregoing account 
is taken goes on to say that the noise of this outbreak, which oc- 
eurred between 9 and 10 a.m., was heard not only in Manila 
but in all the Philippine Islands and the Moluecas. It even 
reached the mainland of Asia in the kingdoms of Cochin China, 
Champa, and Cambodia, as was learned from priests and others 
who came to Manila from those countries afterward. The noise 
sounded like heavy artillery and musketry fire at two or three 
leagues’ distance. In Manila it was supposed that the firing was 
coing on in Cavite, while at Cavite it was referred to Manila, 
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and messengers were sent from one place to the other to make 
inquiries, and a similar impression prevailed in all the islands, 
cities, and villages in a circuit of nine hundred leagues, within 
which the noise was heard. Malacca was taken by the Dutch on 
the 13th of January, and was already hard pressed on the 4th, and 
many pious Spaniards believed, after the news had come of the 
capture of the place, that Heaven had taken this voleanic means 
of warning them of the great injury which would result to the 
archipelago from the loss of so important a city. 

The missionaries in Cochin China gave January 5th as the 
date of the outbreak, instead of the 4th, there being one day’s 
difference between the reckoning of the Portuguese, who sailed 
from west to east, and that of the Spaniards, who sailed from east 
to west, to their Eastern possessions. 

The voleano of Mayon, or Albay, in the province of Cama- 
rines, has been in frequent eruption from 1616 down to within 
thirty years. Some of the eruptions were very destructive to life 
and property. After an activity in July, 1766, of six days’ dura- 
tion, accompanied by a great flow of lava, on October 28, 1766, 
during a violent storm, which began at about 7 p.m. from 
north-northwest and at 3 a.m. suddenly veered to the south and 
blew down all the houses of one of the villages in the neigh- 
borhood, the volcano ejected such a vast quantity of water that 
several torrents of thirty varas (ninety feet) wide ran down to the 
sea between the villages Tibog and Albay. Between Bacacay and 
Malinao the floods were over eighty varas (two hundred and forty 
feet) wide, and the highways were obliterated. One village was 
entirely destroyed, nearly all the houses of the region were swept 
away, and the fields were covered with sand; another village was 
partly destroyed, its remainder forming an island, or rather a hill, 
surrounded by deep, broad ravines, through which the stream of 
sand and water ran. In another place palms and other trees were 
buried in sand to their tops. Some fifty persons lost their lives. 
As far as could be judged, the account declares, this [cold?] water 
came from the interior of the voleano, while we should be inclined 
to regard it as a cloudburst. The outbreak of February 1, 1814, 
however, was the most destructive of all. An eyewitness writes 
that at about 8 a.m. the mountain suddenly threw out a thick 
column of stones, sand, and ashes, which quickly rose to the highest 
layers of the air. The sides of the voleano became veiled and 
disappeared from the view of the spectators, while a stream of fire 
ran down the mountain and threatened to annihilate them. Every 
one fled to the highest attainable point for safety, while the roar 
of the volcano struck terror into all. The darkness increased, 
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and many of the fleeing ones were struck down by the falling 
stones. Tlouses afforded no protection, because the red-hot stones 
set them on fire, and the most flourishing villages of the Camarines 
were thus laid in ashes. Toward 10 a.m. the rain of stones ceased, 
and was replaced by one of sand, and at about 2 p.m. the noise 
had lessened and the sky began to clear. Twelve thousand per- 
sons were killed and many wounded by this eruption. After the 
mountain had become quiet it presented a frightful appearance, 
its former picturesque, highly cultivated slopes being covered with 
barren sand, which enveloped the cocoanut trees to their tops, and 
some one hundred and twenty feet of its summit had been carried 
away during the eruption. An enormous opening had been formed 
on its southern side, near which three other mouths appeared, which 
continued to emit ashes and smoke. The finest villages of the 
Camarines were destroyed, and the best part of the province was 
converted into a sandy waste. 

This mountain has been active at short intervals down to the 
present time. Sometimes its activity has been continuous for a 
year or more. Its cruptions were frequently accompanied by 
earthquakes and storms. The next outbreak after that described 
above was in 1827. In 1834 and 1835 the mountain was active 
nearly all the time. There was no eruption of ashes, but every 
night a stream of molten lava could be seen running into the higher 
ravines. In 1845 there was an eruption of ashes which lasted sev- 
eral days; a violent eruption occurred in 1846, two unimportant 
ones in 1851, and another violent ash and stone eruption occurred 
on July 27, 1853, during which thirty-one persons were killed. 
Others occurred in 1855, 1857, 1858, 1859, 1860, 1865, and 1871. 
The heights of the Philippine voleanoes vary from ten thousand 
and nine thousand feet (Albay or Mayon) down to Taal, only 
seven hundred and cighty feet high. This curious volcano is upon 
an islet in the middle of Lake Bombon, south of Manila. Lake 
Bombon was originally probably a vast crater. It is separated 
from the China Sea by a narrow isthmus. Taal contains second- 
ary craters, crevasses emitting vapors, and lakelets of acid water. 
Tt is the principal “show” voleano of the islands, and was in 
action in 1885, when all the vegetation upon the island was burned 
up. Lake Bombon was doubtless formerly connected with the sea, 
the intervening barrier being formed of eruptive scoria. Its water 
is still saline, and its marine fauna has adapted itself to its modi- 
fied environment. 

On the sinall island Camiguin, on the northwest coast of Min- 
danao, is the extinct voleano Catarman, with a crater lake upon its 
summit whose level has been subject to great fluctuations. Some- 
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times the lake dried up, and again it has overflowed and inundated 
the low lands in the neighborhood, as in 1827 and 1862. Often 
its water has been set boiling by escaping gases. It would be in- 
teresting to know what varying pressure caused the changes in the 
level of this lake on the top of Mount Catarman. 

A further idea of the voleanic activity of this region may be 
gained from the circumstance that a voleanie island emerged from 
the sea on the north coast of Luzon in 1856, which grew to seven 
hundred feet in height by 1860, and is now about eight hundred 
feet high. Every one has seen photographs of the streets of Ma- 
nila after an earthquake, which form of subterranean activity is 
so common that it is taken into account in building. 


THE SCAVENGERS OF THE BODY. 
By M. A. DASTRE. 


ITE labors of M. Metchnikoff have made known one of the 
most curious mechanisms—perhaps the most effective—which 
Nature employs to protect the organism against the invasion and 
ravages of microbes. We are only beginning to learn the means 
which are provided for our defense against the countless swarms 
of enemies of this class, some of them exceedingly dangerous, 
among which we have to live and move. In the first rank of these 
defenses is phagocytosis. The struggle of the organism against its 
minute assailauts is an image of human wars. The cutaneous or 
mucous integument, continnous over the whole body, constitutes a 
kind of fortified inclosure which the microbe can not penetrate, ex- 
cept where some breach has been made. On one side of that wall, 
in the living city, the phagocytes or leucocytes (white cells) form 
an immense defensive army in a state of continual mobilization, or, 
as M. Duclaux would say, an innumerable and vigilant police. 
These phagocytes or leucocytes are the nomadic elements of our 
economy. The animal body may be compared to an organized 
city in which all the living corpuscles, all the cellular elements, are 
sedentary, cach having its place and staying there. Hence the 
comparison, often made, with the stones of a building, which is not 
exact, however, because these vital elements grow and increase, 
enlarging the structure without change of arrangement, while the 
stones do not. The growth and nutrition of these anatomical ele- 
ments, it should be added, are carried on exclusively at the expense 
of liquid matters. Nothing solid can enter them or come out 
from them. 
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An exception to these two fundamental rules is found in the 
single case of the lencoevtes or white globules of the blood. They 
have no fixed or determined place in the organism. Besides being 
earried passively by the flow of the blood in a perpetual circula- 
tion along with the red corpuscles, they possess a motion of their 
own. They can swim in the current that carries them, fix them- 
selves to the walls, and travel in a sort of creeping way, which has 
been called the ameeboid motion. 

They are also exceptions to the second law, according to which 
living cells can dispose only of liquefied matters. All solid bodies 
that pass within reach of the leucocytes are seized and incorporated 
by them, provided they are small or inert enough to be enveloped. 
The nature of the body is of little import. Whatever it may be, 
it is swallowed and quickly inclosed within the mass of the leuco- 
eyte and submitted to the dissolving action of its Juices—or, in a 
way, caten. Hence the names “ phagocyte,” or devouring cell, given 
to the enveloping white globule, and “ phagocytosis ” to the process. 
No other clement of the organism, or hardly any other, possesses 
this singular faculty of seizure and swallowing (inglobement). 

All the other characteristics of the white globules flow from 
these two of mobility and phagocytism, the significance of which 
has been set in a clear light by M. Metchnikoff. These character- 
istics are the attributes of the most primitive types of animal life. 
They appertain to cells not yet differentiated, to the unicellular 
organisms which occupy the first stages of life. They translate 
the vital energy of elements still independent and isolated, with- 
out definite place in the social organization and as yet without spe- 
cial high function, but for that very reason better adapted to the 
needs of the simplest animality. Their voracity is useful for the 
preservation of the social organism. By climinating old, ex- 
hausted, diseased eclls they rejuvenate the structure and prepare 
the way for new generations. And when the fecundity of these is 
exhausted the leucocytes come in to occupy the vacated situations, 
and conduct the organism thus patehed up through a senile degen- 
eracy to natural death. 

The leucocytes, white globules, or phagocytes, by virtue of their 
mobility, are found everywhere—in the blood, in all the organs, 
and in all parts of the body—but are perhaps most abundant in 
the blood. The study of them proceeds slowly, and we are still 
engaged in distinenishing the varieties among them. The most 
abundant and best known of them—those which answer most closely 
the description we have given—are those called the polynuclear, 
neutroplilous Jeneoevtes. They are colored with neutral hues, 
and have a nucleus like a rolled-up scroll] in structure. Other 
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varieties—the cosinophiles, lymphocytes, ete.—are less mobile and 
have still less marked phagocytic properties. 

The roll-call of the phagocytic army would be a long task. The 
phagocytes are numerous in the sanguineous fluid, but are still six 
hundred and fifty times less so than the red corpuscles. They are 
almost as numerous in the lymph and the conjunctival tissue, where, 
besides occurring in their normal condition, they sport into a variety 
which appears to have abandoned its migratory habit, for a time at 
least, and into a giant variety one hundred times larger than the 
ordinary leucocytes, which M. Ranvier calls clasmatocytes. They 
are further found in such tissues as the skin and the mucous mem- 
brane, where, notwithstanding the cells are so crowded, they make 
their way into the intestine, and, by a sort of diapedesis (passage 
through the pores or interstices) called the phenomenon of Stoehr, 
toward all the free surfaces, whither exterior soluble substances 
invite them. As they go they destroy the microbes which, ad- 
vancing in an inverse direction, would invade the organism and 
provoke an infection of intestinal origin. 

The fact that this immense army of phagocytes is always in 
motion was first clearly recognized by Cohnheim, in 1867. He 
saw, in inflamed regions, where the vessels are gorged and dis- 
tended, the white globules thrusting out a prolongation which 
seemed to pierce the wall, but in reality simply insinuated itself 
between its elements, and elongating itself, drew its entire body, 
as it were, through the narrow channel. This emigration, which 
is produced without making a break, through the pores and inter- 
stices of the vascular wall, has been designated diapedesis. It is 
ordinarily provoked by some foreign body, a pathogenic microbe, 
for instance, which has introduced itself into the place and spread 
its irritating secretion or cause of infection there. The phago- 
cytes, attracted from the interior of the vessel, come up and de- 
vour the invader. But if they are incapable of dissolving it they 
bear it away to work their own ruin; they degenerate in their 
turn, become transformed into. globules of pus, and the inflamma- 
tion results in purulence. The study of the mechanism by means 
of which the leucocytes traverse the tissues is very interesting. 

These remarkable wandering elements are found in all classes 
of animals, and in all present the same essential characteristics. 
They are more like free existences than the other cells living in 
society which compose the bodies of animals, and their history is 
substantially like that of the naked one-celled organisms. Their 
various functions and properties are of the highest interest in all 
departments of physiology. It has been demonstrated, in particu- 
lar, that the white globules of the blood give rise to the most ener- 
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getic and most special agencies of living chemistry, to the ferments 
which determine the coagulation of the blood when drawn from 
the vessels (coagulating ferment, or thrombosis) and the consump- 
tion of sugar (glycolytic ferment), aud to numerous diastases. The 
presence of nuclein in their bodies involves consequences which 
we are only beginning to perceive. 

Behaving like independent beings, the leucocytes or phagocytes 
perform similar functions with those of the highest animals, feed- 
ing, respiring, and reproducing themselves; they move and feel— 
that is, are impressed by internal exeitants. ‘These operations, how- 
ever, assume with them a character of extreme simplicity. They 
seem to be the direct result of the physical and chemical proper- 
ties of the protoplasm that composes them, so that the mysterious 
side of those vital functions nearly vanishes when we sean them in 
these their very beginnings. Their respiration is the effect of a sort 
of affinity between their substance and the vital gas—a chimiotac- 
tism directing them toward oxygen. This may be illustrated by 
forming a microscopic preparation of fresh lymph, imprisoning a 
few bubbles of air, and sealing it hermetically with paraffin. 
After two or three hours we can see the leucocytes grouped around 
the bubbles. When the provision of air is exhausted, several hours 
afterward, the leucocytes will cease to move and become inert. 
On inserting a needle, the contact of the air revives them. 

The faculty possessed by the leucocytes of seizing solid cor- 
puscles coming in contact with them, inglobing them, and absorb- 
ing them, or, as M. Metchnikoff calls it, intracellular digestion or 
phagocytosis, is easily observed. If we mix fine granulations of 
carmine or cimnabar, mingled with shghtly salted water, with a 
drop of lymph, we can see the coloring matter penetrating the leu- 
cocytary protoplasmic mass, which is soon stuffed with it. The 
anatomo-pathologists had already observed, in tattooed subjects, 
white globules charged with grains of chareoal or vermilion. It 
is legitimate to conclude that some parts of the coloring matter 
that had been introduced under the epidermis had been taken up 
by the white globules. This proceeding has been observed in the 
very act by M. Metchnikoff. 

A classic experiment illustrating this operation is now common 
in our laboratories, and the fact of phagocytosis has come to be 
regarded as incoutestable. 

~The generality of the phenomenon results from the lenecoeyte 
preserving its phagocytic faculty in all its peregrinations, and these 
peregrinations are unlimited. The tendency of the nomadic ele- 
ments to push on and insinuate themselves into the finest inter- 
stices and the narrowest passages is a ruduneut of a tactile sense, 
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to this extent simply a physical phenomenon, which MM. Mascart 
and Bordet have clearly distinguished. As soon as a leucocyte 
touches a resisting body it reacts to the contact by applying the 
largest possible surface to it. It spreads out, becomes thin, 
stretches itself along, and ceases deforming itself only after it has 
obtained the maximum of contact. By such mechanism it pene- 
trates objects that offer it any breach and overcomes them. When 
the foreign body has been disageregated into fragments, into small 
enough grains, phagocytosis intervenes and disposes of the remains. 
In this way the organism sometimes rids itself of splinters of bone 
that remain in the tissues after a fracture. So, too, the leucocytes, 
when occasion arises, repair the blunders of surgeons by extracting 
and absorbing forgotten objects left in wounds, while at other 
times they act as auxiliaries by destroying things that have been 
voluntarily abandoned in them, lke threads of eatgut in buried 
sutures and drains of decalcified bone. 

There are two conditions, under normal circumstances, in which 
phagocytosis plays a marked part. The first is the case where 
vital action brings on the destruction of the organs or the tissues, 
or, to use exact language, their disintegration in a solid form. 
The wastes of organic activity are usually in liquid form, and, 
turned into the blood, they are eliminated in that state through 
the natural emunctories. Sometimes, however, disintegration re- 
sults in solid wastes, and the phagocytes do the work of carrying 
them away. This is the ease with the red globules of the blood, 
which, after a longer or shorter career, are deposited in the spleen 
and break up into débris, some of the parts of which are insoluble 
in the interstitial hquids. The leucocytes collect around these resi- 
dues so thickly as sometimes to fuse themselves into a solid mass, a 
sort of plasmodium or giant cell which digests the debris. At other 
times, and more rarcly the isolated leucocytes are not able to absorb 
the incorporated matters. They then conduct them to the surface 
of the intestine and discharge them there. A like phenomenon 
occurs in the liver. The coloring matter of the blood frequently 
gives rise to insoluble ferruginous deposits which the leucocytes 
have to convey to the digestive tube. This occurs when a wound 
provokes an effusion of blood and a mortification of the red globules 
or of the neighboring anatomical elements. All of the waste that 
can not take the quid form and pass in that condition into the 
circulatory passages is incorporated within the phagocytes. The 
mechanism of resorption of bone does not seem different. 

The phagocytes perform a similar function in another process 
which very frequently takes place in various animals that pass 
through metamorphoses, as in insects whose organs are transformed 
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in changing from one stage of their existence to another, and in 
tadpoles which lose their tails in becoming frogs; the old parts that 
disappear are devoured by phagocytes. 

Especially in the case of infectious diseases has the protective 
part performed by the leucocytary phagocytes been brought into 
full view by M. Metchnikoff. He has shown that the white glob- 
ules rush to meet the bacterides of inflammation that are introduced 
through any wound, absorb them, and render them powerless to 
do harm. In the lymphatic organs—the spleen, the lymphatic 
ganglions, and the marrow—the white globules are normally accu- 
mulated, and there is where the struggle is most active between 
the bacterides of inflammation which are swarming in the blood 
and the defensive agents of the organism. The same takes place 
with the spirilla of recurrent typhus and the microbe of erysipelas. 

The leucocytes are capable of adapting themselves to conditions 
different from those in which they usually live, provided the change 
isnot too abrupt. It may sometimes occur that the poison secreted 
by a microbe will paralyze and kill the leucocyte, unless care has 
been taken, by inoculations of virus, at first attenuated and after- 
ward gradually increasing in virulence, to create an immunity in 
the phagocyte, to make it refractory to the poison and capable of 
swallowing the toxic bacterium without suffering from it. Expla- 
nations have been sought in this property for the virtue of vaccina- 
tion and the immunity that results from it, but they are evidently 
only fragmentary, and there are other theories of immunity. 

The leucocytes are not always victorious over the microbes, 
and when these excel in numbers or force it sometimes comes to 
pass that they are overcome and succumb. Poisoned by the sub- 
stance they have incorporated, they undergo a fatty degeneration 
and become globules of pus. Pus is therefore formed of the ca- 
davers of conquered leucocytes. Although that humor ought, for 
the good of the system, to be rejected, like every other mortified 
part, it is nevertheless true that the production of it is a beneficent 
effort, and a salutary reaction of Nature against the morbid agent. 

It will be an enduring honor to the name of M. Metchnikoff 
that he has revealed the importance of the function of phagocytes, 
and has enriched science with a large number of new truths. <A part 
of this honor will be reflected upon the Pasteur Institute, which has 
welcomed the eminent biologist for many years, and has intrusted 
the direction of one of its services to him. The learned Russian, 
in creating the study of phagocytisin, with its causes, mechanism, 
and consequences, has opened a very extensive field of research to 
which we have given only a distant and cursory glance.—T ranslated 
for the Popular Science Monthly from the Revue des Deux Mondes. 
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LIBERAL EDUCATION AND 
DEMOCRACY. 

Le a most thoughtful article, in 

the Modern Education Series of 
The Cosmopolitan, President Had- 
ley, of Yale, remarks 
conception of a liberal education 
changes as forms of government 
change. “It takes one shape,” he 


proceeds to say, “in a military | 


state, and quite another shape in a 
state ruled by public opinion. 
the former case it will teach the 
sterner virtues of courage and pride. 
In the latter case it will teach re- 


spect for law, progressiveness, and | 


human sympathy. But in either 
ease a liberal education is an edu- 


eation for citizenship; a develop- 


ment of those distinguishing quali- 


ties moral, intellectual, and physical | 


by which the people are to be ruled.” 

It is a happy definition of “a 
liberal education” to say that it 
is “an education for citizenship.” 
From this point of view the most 
liberally educated man will be he 


who is edueated to be a citizen of 


the world and to feel his relation 
not only to the present but to the 
past, and the future as well. 
had much the same idea when he 
taught that the moral and social 


edueation of the individual was ac-| 


eomplished first by the family, then 
by the state, and finally by the race. 
In other words, the egoism of the 
individual is first tamed by family 
life, then broadened by political 


life, and, lastly, humanized in the 


full sense by conscious participa- 
tion in the age-long progress of 
mankind. President Hadley has 
well chosen the qualities which he 
says a liberal education under a 


democracy should aim at develop-. 
ing, but we think he might with. 


much advantage have added an- 
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that the. 


Tn 


Comte | 


‘other. He will remember that 
when the poet Horace would de- 
scribe the character of a high-prin- 
-eipled citizen, a man just and firm 
of purpose, he says that his mind is 
shaken neither by the lowcring 
countenance of a tyrant nor by the 
frenzy of the populace command- 
ing vicious courses of policy. In 
our land and time the vultus in- 
stantis tyranni is no longer, if it 
ever was, an object of terror, but 
the civium ardor prava jubentium is 
a danger, we fear, which has yet to 
be reckoned with. 

In a state, therefore, which is 
‘ruled by public opinion one of the 
qualities which a liberal education 
should most distinctly aim to im- 
part is firmness to resist popular 
pressure when exerted in a wrong 
‘direction. In like manner, under 
‘an aristocracy a truly liberal educa- 
tion would not be one that would 
tend to perpetuate in the rising 
generation the faults of the preced- 
ing one, or to shut out all criticism 
of the established régime; on the 
contrary, its tendency should be to 
temper whatever was extreme or 
one-sided in the views of the ruling 
‘class. The liberality of an educa- 
tion comes in just here, in opening 
out wider views than would prob- 
ably be acquired in actual contact 
“with private business or public af- 
fairs. When William Pitt, while 
Prime Minister of England, be- 
took himself to the study of Adam 
Smith's recently published Wealth 
of Nations, and began to consider 
how he could apply the enlightened 
and philosophical views contained 
therein to the fiscal poliey of the 
British Empire, he was converting 
his old-fashioned liberal education 
into a liberal education of the best 
kind. 
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A liberal education, let it be 
thoroughly understood, is not one 
which delivers over an individual to 
the dominant influences of his place 
and time, whatever they may be, 
but one which cuables him to react, 
when neeessary, against such influ- 
ences under the guidance of wider 
views and deeper principles. It is 
an illiberal cducation, let it em- 
brace what it may, which simply 
equips a man for exploiting for his 
own benefit the conditions and tend- 
eneies which he finds prevailing in 
the society around him; and too 
much of what passes for liberal 
education has, we fear, had no bet- 
ter result. In a country like ours, 
liable to be swept by gusts of popu- 
lar exeitement, not to say passion, 
the aim of all higher education 
should be to create a class of citi- 
zens trained for social influence, 
and yet able to stand on their guard 
against sensational polities, to dis- 
tinguish between true and false pa- 
triotism, and to uphold the claims 
of justice and honor when threat- 
ened by popular infatuation and 
tumult. We read in Thueydides 
that Cleon, the typical demagogue 
of ancient Athens, did not hesitate 
to tell his fellow-eitizens that re- 
publics were not adapted for hold- 
ing distant territories in subjee- 
tion. If Cleon was a demagogue, 
what are we to think of the highly 
edueated men who in our eountry 
echo the popular ery for an im- 
perial policy, and say that millions 
of people beyond sea who ask only 
for liberty should be eompelled by 
force of arms to be our subjects? 
Let our eolleges and universities see 
to it that they understand “a Jib- 
eral edueation ” in the right sense. 


EXTERNAL AND INTERNAL 
AGGRESSION, 
Mecn surprise has been expressed 
at the unusual prevalence of vie- 
lenee of all kinds in the United 
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States during the past year. It has 
seemed qnite extraordinary that in 
a nation devoted, as the American 
nation is, to vast sehemes of phi- 
lanthropy at home and abroad, such 
atrocious crimes as the mutilation 
and burning of negroes and the ex- 
plosion of dynamite under street 
cars should be committed. From 
the sympathetic and self-sacrificing 
spirit manifested in the enthusiastic 
response to the appeal to arms to 
free Cuba and Puerto Rico from 
Spanish eruelty and despotism, and 
the repression of the insurrection in 
the Philippine Islands for the pur- 
pose of introducing order and civi- 
lization, something quite different 
was expected. There should have 
been a deeper interest in the welfare 
of the negro and a greater effort to 
protect him in the enjoyment of his 
rights. There should have been cre- 
ated a tie between capital and labor 
that no differences about wages or 
hours of toil could have ruptured 
with murderous animosities. In a 
word, there should have been a mani- 
festation of fraternal feeling among 
all elasses and in all sections that 
would have advanced the United 
States a long step toward the goal of 
elvilization. So general has been 
the anticipation of these fruits from 
the war with Spain that one of the 
most familiar arguments in favor of 
it has been the subjective regenera- 
tion that would follow the attempt 
at objective regeneration. That is 
to say, the American people were to 
find a eure for their own moral dis- 
orders in their cure of the moral dis- 
orders of their neighbors. 

To a student of the social phi- 
losophy of Herbert Speneer it will 
be no surprise nor disappointment 
that this expcetation, so worthy of 
a generous and self-sacrifieing peo- 
ple, has not been and is not likely 
to be realized. No truth set forth 
in his works is more firmly estab- 
lished than lis profound induction 
that external aggression always be- 
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gets internal aggression—that as- of cabal and faction, as well as cor- 
saults upon the rights of others ruption, terminating in the prostra- 
abroad leads to assaults upon the tion of patriotism and the domina- 
rights of others at home. “ As it | tion of George III and North.” 

is ineredible,” he says, “ that men It is impossible to hope that the 
should be courageous in the face of United States can be an exception 
foes and cowardly in the face of to the social law thus established. 
friends, so it is incredible that other However pure the motive that may 
feelings fostered by perpetual con- lie at the bottom of a war of aggrcs- 
flicts abroad should not come into) sion, it ean not annul the law. The 
play at home. We have just seen,” | shedding of blood and the seizure 
he adds, alluding to the proofs of | of territory produce a callousness of 
this truth that he has given, “that! feeling and a perverted view of the 
with the pursuit of vengeance out-| rights of others that are certain to 
side the society there goes the pur-| turn the hands striking a foreign 
suit of vengeance inside the soci-| foe to the work of domestic strife. 
ety, and whatever other habits of | Already we have seen with what bit- 
thought and action constant war/|terness such men as Prof. Charles 
necessitates must show their effects | Eliot Norton and Mr. Edward At- 
on social life at large.’ The facts | kinson have been assailed. We have 
in support of Mr. Spencer’s general- | seen, too, how attempts have been 
ization are to be found in the his-| made to discredit the principles of 
tory of every militant people. He/the Declaration of Independence, 
mentions himself the Fijian’s sacri-| and to show that the Constitution 
fice of their own people at their can-| must not be permitted to stand in 
nibal festivals, and the prevalence | the way of what has been politely 
of assassination among the Turks | called the fulfillment of the destiny 
from the earliest times down to the|of the United States. We have 
present. He mentions also the hide- | seen, finally, how proposals for the 
ous acts of eruelty that are to be|disfranchisement of American citi- 
found in the records of Greek and|zens have been listened to in all 
Roman civilization. To these ex-|parts of the country with a tolera- 
amples may be added the atrocities | tion that must cause the old aboli- 
committed by Italians upon Italians | tionists to turn in their graves. But 
during the last days of the mediz-|the spirit thus manifested has not, 
val republics, and those committed | we may be sure, failed to contribute 
by Frenchmen upon Frenchmen to the perpetration of the outrages 
during the French Revolution. | that have shocked every right-mind- 
“The victories of the Plantagenets|ed observer of current events. It 
in France,” said Goldwin Smith,| is not a difference of kind but only 
pointing out not long ago the futil-| one of degree that separates the 
ity of war as a cure for national] slaughter of Spaniards in Cuba and 
factiousness, “ were followed by in- | Tagals in Luzon from the slaughter 
surrections and civil wars at hoine, of negroes in the South and the ex- 
largely owing to the spirit of vio-' plosion of dynamite under street 
lence that the raids in France ex-! ears in the North. The inhuman in- 
cited. The victories of Chatham | stinets that impel to the one impel 
were followed by disgraceful scenes ! to the other. 
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Zola’s Anthropological Traits.— 
Mr. Arthur MaeDonald has published, 
originally in the Open Court, a minute 
anthropologieal study of the personality 
of Emile Zola. Passing all the physical 
points noted, we select a few only of 
the most peculiar mental traits men- 
tioned by the author. Fear is spoken 
of as Zola’s prineipal emotion, connected 
in him with the instinct of self-preser- 
vation. He is not much afraid of the 
bieyele, but shrinks from a ride through 
a forest at night. He has no fear of 
being buried alive, yet sometimes when 
in a tunnel on a railroad train he has 
been beset with the idea of the two ends 
of the tunnel falling in and burying 
him. Some morbid ideas have devel- 
oped in him, but they do not cause him 
pain when not satisfied. He lets them 
run into their “manias,” and is then con- 
tented. The idea of doubt is one. He 
is always in fear of not being able to 
do his daily task, or of being incapable 
of eompleting a book. Ile never re- 
reads his novels, for fear of making 
bad discoveries. He has an arithmetical 
miania, and when in the street he counts 
the gas jets, the number of doors, and 
especially the number of hacks. In his 
home he eonnts the steps of the stair- 
cases, the different things on his bureau. 
He must touch the same pieces of furni- 
ture a certain number of times before 
he goes to sleep. Some numbers have 
a bad influence for him, and there are 
good numbers. In the night he opens 
his eyes seven times, to prove that he 
is not going to die. We is regarded by 
the author as a neuropath, or a man 
whose nervous system is painful but 
does not seem to affeet the sound- 
ness of his mind. “In brief, the quali- 
ties of Zola are fineness and exaetitude 
of perception, elearness of eonception, 
power of attention, sureness in judg- 
ment, sense of order, power of co-ordina- 
tion, extraordinary tenacity of effort, 
and, above all, a great practical utili- 
tarian sense.” 


The Simplon Tunnel.—The follow- 
ing facts are taken from a brief aceount 
of this great engineering feat in the En- 
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gineering Magazine: There is at pres- 
ent no direct rail connection between 
western Switzerland and Italy, and to 
reach Milan it has been necessary to go 
around to Lucerne and so on through 
by the St. Gothard route. The distance 
by rail from Milan to Calais by the 
Mont Cenis is 665 miles, and by the St. 
Gothard 680 miles. ‘The distance by 
way of the Simplon Tunnel will be only 
585 miles. The Jura-Simplon Railway 
from Geneva around the lake and up the 
Rhone Valley aseends to DBrieg at an 
altitude of about 2,300 feet, while on the 
Italian side the railway from Milan 
stops at Domodossola, at an altitude of 
900 feet. Between the two, which are 
41 miles apart and over an elevation of 
6,590 feet, lies the famous Simplon Pass. 
Connection is now made by diligence, 
the trip oceupying a whole day. The 
plan of the new railway includes the 
prolongation of the present line on the 
Italian side to Iselle, at an altitude of 
about 2,100 feet, where the Italian en- 
trance to the tunnel was begun in Au- 
gust, 1898. On the Swiss side the en- 
trance is at Brieg, and the tunnel will 
connect these two towns, being 12.26 
miles long. This is nearly three miles 
longer than the St. Gothard, but the 
altitude is only 2,300 feet above the sea, 
instead of 3,800 feet, as at the St. Go- 
thard. The tunnel is to be straight lat- 
erally, but higher in the middle than at 
either end, the grade being 1 in 143 on 
the Italian and 1 in 500 on the Swiss 
side. The principal difference between 
the Simplon Tunnel and those previous- 
ly pierced through the Alps is that, in- 
stead of one singte tunnel, two separate 
tunnels, fifty-five feet apart, are to be 
constructed, conneeted by lateral pas- 
sageways every 650 feet. At first but 
one of these is to be eompleted to the 
full dimensions, the other being carried 
through at only about a quarter of the 
ultimate cross-section, and not enlarged 
and put into use until the traflie de- 
mands it. Doth tunnels are now being 
bored by the use of the Brandt hydrau- 
lie rotary drills, water being supphed at 
a pressure of 70 to 100 atmospheres. 


| The borings are through gneiss, lme- 
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stone, and slate. Holes two inches and 
three quarters in diameter and four or 
five feet deep are bored and the rock 
dislodged by means of dynamite. A nar- 
row-gauge railway is used to remove the 
d¢ébris, It is expected that the tunnel 
will be completed in five years and a 
half. At the close of 1898, 300 feet had 
been penetrated on the south side and 
1,500 on the north. The estimated cost 
of the complete double-track tunnels is 
69,000,000 francs. This does not include 
the construction of the permanent way. 
The Mont Cenis Tunnel cost 75,000,000 
franes, and the St. Gothard 59,750,000 
francs. The work is practically con- 
trolled by the Jura-Simplon Railway. 


Grant Allen.—The death of our 
contributor, Mr. Grant Allen, was men- 
tioned in the last number of the Popu- 
lar Science Monthly. Mr. Allen was 
born in February, 1848, the son of the 
Rey. J. A. Allen, of Wolfe Island, Can- 
ada. He attended schools in the United 
States, in France, and in Birmingham, 
England, and entered Merton College, 
Oxford, whence he took his degree of 
B.A. in 1870. He afterward spent a 
few years in Jamaica as principal of a 
college for the higher education of the 
negro, Which had only a brief career. 
He returned to England and settled 
down in London for literary work, writ- 
ing rather on social and scientific than 
political subjects, for various journals. 
While he loved and appreciated scien- 
tific truth, he rather regarded his subject 
from the esthetic side, and this gave a 
peculiar charm to his articles. He pub- 
lished books on Physiological A%sthetics 
and The Color Sense, which did not 
prove profitable. Finding it hard to 
gain a livelihood from his scientific 
work, he turned: to fiction, and soon 
found, as the London Times has it, 
“that his worst fiction was more profit- 
able than his best science.” His love of 
science, however, “approached enthusi- 
asin,’ and he contributed frequent popu- 
lar scientific articles to the magazines, 
so that “for years past hardly one of 
those publications has been reckoned 
complete”? without contribution of this 
character from him. He removed from 
London to Dorking, and afterward went 
to southern France and Italy for his 
health. Then, having so far-recovered 
that he could spend his winters in Eng- 
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land, he made himself a home at Jlind- 
head, Surrey. Here he died, October 
25th, after several weeks’ suffering from 
a painful internal malady. Among his 
scientific works, his books on Physio- 
logical sEsthetics, The Color Sense, and 
the Evolution oi the Idea of God deserve 
special mention. 


Japanese Paper.—The peculiar 
qualities of Japanese paper, most of 
them excellent ones, and the great va- 
riety of uses to which it is applied, are 
known everywhere. It is a wood or 
bark paper, and derives its properties 
from the substances of which it is made 
and the method of its manufacture. 
Several plants are cultivated for the 
manufacture, which, in the absence of 
English names, must be called by their 
Japanese or scientific ones, of which 
the principal are “mitsumata” (Ldge- 
worthia papyrifera), the ‘‘sozo” (Bros- 
sonia papyrifera), and the “ gampiju” 
(Wiekstroannia canecensis). Bamboo 
bark also furnishes a good paper, but is 
not much used. The mifsumata rami- 
fies into three branches, and is culti- 
vated in plantations, being propagated 
from seeds and by cuttings. It is fit 
for use in the second year if the soil 
is good. Its cultivation and exporta- 
tion have reached an enormous im- 
portance, largely because the Imperial 
Printing Office uses it for bank notes and 
official documents. The sozo is propa- 
gated by seeds, and somewhat resembles 
the mulberry. The gampiju is a small 
shrub which is cut in its third year. 
To make paper, the bark is steeped in a 
kettle with buckwheat ashes to extract 
the resin in it. When it ts reduced to 
a pulp, a sieve-bottomed frame with silk 
or hempen threads is plunged within, 
very much as in Western paper-making. 
This, letting out the water, holds the 
pulp, which, felting, is to form the future 
sheet of paper. This is pressed, to squeeze 
all the water out, and is left todry. The 
uses made of paper in Japan are in- 
numerable, particularly in old Japan, 
which treasures up its past. The pa- 
pers, though all made in a siniilar way, 
are called by different names, according 
to the uses to which they are applied 
and their origin. Window lights are 
made of paper, and partitions between 
rooms, When it is stretched on frames, 
which work as sliding doors. The cele- 
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brated lanterns, called gif, are made 
of it at Tukio and Osaka. Under the 
name of shibuyganni it is applied to 
the covering of umbrellas which are 
sold in China and Korea. As sedogeiwa 
shi bank notes are printed on it. Oiled 
it is kappa, impermeable and suit- 
able for covering packages and for mak- 
ing waterproof garments.  Handker- 
chiefs are made from it, cords by twist- 
ing. For light, solid articles it is mixed 
and compressed very mueh as our papier- 
maché, Covered with thick paste and 
pounded, it forms tapestries, Jimitations 
of Cordova leather are made of it by 
spreading it and pressing it with hard 
brushes upon boards in which suitable 
designs have been cut. It is then coy- 
ered with oil and varnish. Japan pro- 
duced nearly five million dollars’ worth 
of paper in 1892. Unfortunately, Euro- 
pean methods of manufacture have been 
introduced, and there is danger of the 
paper losing its distinctive qualities. 


The Deeps of the Ocean.—In his 
geographical address at the British <As- 
sociation, Sir John Murray showed that 
the deep oceanic soundings are seat- 
tered over the different ocean basins in 
varying proportions, that they are now 
most numerous in the North Atlantie 
and Southwest Pacifie, and in these 
two regions the contour lines of depth 
may be drawn with greater confidence 
than in the other divisions of the great 
ocean basins. On the whole, it may be 
said that the general tendency of reeent 
soundings is to extend the area with 
depths greater than one thousand fath- 
oms, and to show that numerous vol- 
canie cones rise from the general level 
of the floor of the ocean basins up to 
various levels beneath the sea surface. 
Considerably more than half of the sea 
floor lies at a depth exeeeding two thou- 
sand fathoms, or more than two geo- 
yraphical miles. On the Challenger 
charts all areas where the depth ex- 
ceeds three thousand fathoms have been 
called “deeps,” and distinctive names 
have been eonferred upon them. Forty- 
two such depressions are now known— 
twenty-four in the Pacifie Ocean, three 
in the Indian Ocean, fifteen in the <At- 
lantic Occan, and one in the Southern 
and Antarctic Oceans. The area oecu- 
pied by these deeps is estimated at 
7,152,000 geographical square miles, or 
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about seven per cent of the total water 
surface of the globe. Within these 
deeps more than 250 soundings have 
been recorded, of which twenty-four ex- 
ceed 2,000 fathoms, including three ex- 
ceeding 5,000 fathoms. Depths exceed- 
ing 4,000 fathoms, or four geographical 
miles, have been recorded in eight of 
the deeps. Depths exceeding 5,000 fath- 
ems have been hitherto reeorded only 
within the Aldrich Deep of the South 
Pacific, to the east of the Kermadecs 
and Friendly Islands, where the great- 
est depth is 5,155 fathoms, or 530 feet. 
more than five geographical miles. This 
is about 2,000 feet more below the level 
of the sea than the summit of Mount 
Everest, in the Himalayas, is above it. 


Death of Sir William Dawson.— 
sy the death of Sir J. William Daw- 
son, at Montreal, November 19th, Amer- 
ica loses one of its most highly distin- 
guished geologists. Sir William was 
born at Pictou, Nova Scotia, in October, 
1820, and was deeply interested in the 
study of Nature from his early college 
days, when he made extensive collec- 
tions of various kinds. When he was 
twenty-two years old a happy fortune 
brought him in contact with Sir Charles 
Lyell, then visiting America, and he 
was that eminent geologist’s traveling 
companion during his scientifie tour of 
Nova Seotia. He studied chemistry at 
the University of Edinburgh. Return- 
ing to Nova Scotia-in 1850, he engaged 
in teaching, and was associated with 
the first normal school in the province. 
He was afterward connected with the 
new University of New Brunswick, 
and from 1855 to 1893 was Principal of 
McGill College and University.  <Al- 
though his duties in the college were 
very exacting, Professor Dawson’s in- 
dustry in scientific research was never 
relaxed, and he was the author of con- 
tributions of very great value to the 
geology and paleontology of Canada. 
Among these were the discoveries of the 
Dendrepcton acadianunm—the first rep- 
tile found in the American coal forma- 
tions—and the Pupa retusta—the first- 
known Valeozoic land shell. Wis dis- 
covery and exposition of the Hozoon 
eanadeuse aitraeted great attention, 
and was much discussed, but his views 
of its importance do not seem to have 
been justified, for some doubts now ex- 


FRAGMENTS 


ist among geologists whether it repre- 
sents any organic structure. He was 
the first President of the Royal Society 
of Canada, which was organized in 
1882; was one of the sectional presi- 
dents of the British Association at its 
Montreal meeting (1884), and was pres- 
ident of that body at its Birmingham 
meeting, 1886. Among his published 
works are the Description of the Devo- 
nian and Carboniferous Flora of East- 
ern North America, constituting two 
volumes of the Reports of the Geologi- 
cal Survey of Canada; Air-Breathers of 
the Coal Formation; Acadian Geology; 
The Story of the Earth and Man; Ori- 
gin of Animal Life; Fossil Men; the 
Canadian Ice Age; the Meeting Place 
of Geology and History; the Geologi- 
cal History of Plants (in the Interna- 
tional Scientific Series); Relics of Prime- 
val Life (Lowell Lectures); The Chain 
of Life in Geological Times; Modern 
Science in Bible Lands; the Dawn of 
Life; Modern Ideas of Evolution; a 
book of travels in Egypt and Syria; 
and many contributions to scientific pe- 
riodicals. He received numerous de- 
grees and honors from learned bodies 
and institutions, among them the Lyell 
medal of the Geological Society of Lon- 
don, in 1882. A sketch of Principal 
Dawson, as he was then called, was pub- 
lished, with a portrait, in the Popular 
Science Monthly for December, 1875 
(vol. vill, p. 132). 


Glacial Lakes in New York.—A 
glacial lake is defined by H. P. Fair- 
child, in his paper on Glacial Waters in 
the Finger Lake Region of New York 
(Geological Society of America, Roch- 
ester, N. Y.), a3 a body of static water 
existing by virtue of a barrier of ice. 
Such impounded waters may exist where 
a glacier blocks a stream, or where the 
general land surface inclines toward the 
glacier foot. The lakes described in Mr. 
Fairchild’s paper belongs to the second 
class, and were formed in the southern 
part of the Ontario basin, where the 
land slopes northward from a plateau 
of two thousand feet elevation down to 
Lake Ontario, two hundred and forty- 
six feet. The high plateau was deeply 
gashed by the preglacial stream erosion. 
and in these trenches along the north- 
ern border of the plateau he the present 
“Finger Lakes.” The topography was 
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peculiarly favorable to the production 
against the bold ice front of a series of 
distinct valley lakes, in many respects 
unequaled elsewhere. Between twenty 
and thirty of these lakes are described 
in Professor Fairchild’s paper, which oc- 
cupied sites now partly represented by 
nineteen streams and lakes, beginning 
with Tonawanda Creek on the west and 
extending to Butternut Creek (James- 
burg and Apulia) on the east. The 
local lakes were not of long duration, 
and their surface level was unstable, 
changing with the down-cutting of the 
outlets and with the greatly increased 
volume of the summer melting of the 
ice sheet. Consequently, true beaches 
are usually wanting. The conspicuous 
evidences are the deltas of land streams, 
with their terraces, emnbankments, bars 
and spits, and the outlet channels. The 
records of tllese extinct waters are the 
very latest phenomena connected with 
the ice invasion, and are the connecting 
link between the glacial condition and 
the present hydrography. They are of 
lively interest, perhaps, to only a few 
persons, but the details are necessary to 
the more general study of the Pleisto- 
eene. No economic or practical result 
from the knowledge is foreseen, “ but as 
pure science the study of these waterless 
lakes, waveless shores, and streamless 
channels bas a fascination and _ ro- 
mance.” 


The Environment in Education. 
—‘‘ Two considerations of equal and fun- 
damental iniportance,” says Mr. Wilbur 
S. Jackman, “are included in teaching— 
the choice of the subject-matter and its 
presentation, and the reaction of the 
pupil as the result of the presentation. 
No presentation ever reaches conscious- 
ness without a reaction, however feeble, 
from which results an immediate and in- 
evitable corresponding mental construc- 
tion. Certain instincts called primitive, 
it may be generally agreed, exist in chil- 
dren, and, by taking intelligent advan- 
tage of these, definite educative presen- 
tation may be begur at a much earlier 
age than was once supposed. Under the 
theory that the child repeats the racial 
history in its growth, a practice has 
arisen of meeting the early instincts of 
childhood with presentations from the 
adult lives of primitive peoples. Pres- 
entations are made to stimulate the idea 
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of hunting and fishing, of building wig- 
wams and the like.” But it is a funda- 
mental error, Mr. Jackman believes, to 
suppose that while the child may be In- 
dianlike in his instincts he is to be con- 
sidered or treated as an Indian, An- 
other factor of which evolution makes a 
great deal—the nature of the environ- 
ment—inust be considered, and it is very 
powerful. ‘Phe material for satisfying 
the cravings of the early instincts should 
therefore be chosen from the immediate 
environment, to which the pupil's reae- 
tion is at once positive and definite. 
“It is scarcely possible to overmagnify 
the benetits of an education that seeks 
first to make the most out of the nme- 
diate things of life. Its results and its 
ideals are about us everywhere. The 
ability to use in the most intelligent 
and skillful way the materials of our 
environment is the necessary condition 
for the highest purposes and the most 
glorified ideals. One must have a pro- 
found respect for the education that pro- 
poses to give us clean cities and hygienic 
homes.” 


An Athabasean Indian Lodge.— 
The caribou-skin lodge of the northern 
Athabasean Indians is deseribed by Mr. 
Frank Russell, in his Explorations in 
the Far North, as supported by a fraime- 
work of from twelve to thirty poles. 
In pitching eamp in winter, sticks are 
thrust through the snow in order to find 
solid earth for a floor. If the stick 
enters soft moss the plaee is avoided, 
as the camp fire would spread and un- 
dermine the lodge. When a suitable 
site is found, the men clear away the 
snow with their snowshoes, and perhaps 
assist the women in cutting and carry- 
ing the lodge poles. It is the women's 
duty to carry bundles of spruce boughs 
with which to cover the floor of the 
lodge. The brush is carefully laid, 
bianch by branch, so that the stems are 
under the tops and point away from the 
center, This floor is renewed every Sat- 
urday afternoon, The fireplace is sur- 
rounded by a pole of green wood, three 
or four inches in diameter, cut so as to 
be bent in the form of a polygon. Above 
the doorway a pole cight fect long is 
lashed to the lodge-poles in a horizon- 
tal position, six feet frem the ground; 
this, and a similar pole on the opposite 
side, support from six to twelve poles, 
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| crossing above the fire, making a stage 
‘on whieh to thaw and dry meat. Each 
hunter's powder-horn and shot-pouch 
are suspended from a lodge-pole or his 
back, while his gun stands in its cover 
| against a pole or lies on a stage outside. 
| Near the door flap are several hungry 
and watchful dogs, which, by constantly 
running in and out, make an opening for 
the cold wind to enter. The dogs are 
tied at night. The side of the fire next 
to the entrance is allotted to the children 
and visiting women. On either side sit 
the wives, for there are usually two 
families in one lodge. Behind them are 
muskimoots and an inextricable confu- 
sion of rags, blankets, bones, meat, ete. 
If a crooked knife, a tea bag, or any- 
thing that is in the heap is needed, every- 
thing is tumbled about until it is found. 
The sled-wrapper is extended behind the 
lodge-poles and serves as a eateh-all for 
stores of meat, bones to be pounded and 
boiled to extract the grease, and odds 
aud ends not in constant use. The next 
space is oceupied by the men of the 
house; that farthest from the door is 
reserved for the young men and the men 
euests. At night each adult rolls up in 
a single three-point blanket or a earibou- 
skin robe, and sleeps on an undressed 
caribou skin. A piece of an old blanket 
venerally eovers the small children in a 
buneh. 


The Sand Grouse.—Pallas’s sand 
grouse is a native of the Kirghiz steppes 
of central Asia, and oceasionally, driven 
hy some pressure of cireumstances of 
whieh we ean only conjecture the na- 
ture, makes visits to England. Its pres- 
ence in that country has never been re- 
corded till this century—more, perhaps, 
for lack of observers than of migrating 
birds—bnt it has appeared in 1863, 1872, 
1873, 1888, 1889, and 1899. The princi- 
pal migration in recent years was in 
ISSS, when many examples were seen 
and shot in different parts of the coun- 
In the same year it was seen “ far 
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try. 
and wide” in western Europe, and as 
far north as Trondhjem, in western Nor- 
way. A writer in the Saturday Review 
remarks on the resemblance of this 
sand grouse, as described by Prjevalski 
in central Asia, to the various sand 
erouse he has seen in South Afriea. At 
the drinking places they cirele round 


the water. Presently they alight and, 
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Prjevalski says, “hastily drink and rise 


. . | 
again, and, in cases where the flocks are 


large, the birds in front get up before 
those at the back have time to alight. 
They know their drinking places very 
well, and very often go to them from 
distances of tens of miles, especially in 
the mornings, between nine and ten 
o'clock, but after twelve at noon they 
seldom visit these spots.” In the Kala- 
hari country, at the scant desert waters, 
the Saturday Review writer says, three 
kinds of sand grouse “are to be seen 
flocking in from all parts of the country 
from eight to ten o’clock A.M. for their 
day's drink. Cireling swiftly round the 
pool with sharp eries, they suddenly 
stoop together toward the water. The 
noisy rustle of their wings as they alight 
and aseend is most remarkable. We no- 
ticed that the birds nearest the water 
drank quickly and moved off, allowing 
those in the rear to take their places 
and slake their thirst, the whole pro- 
cess being aceomplished with unfailing 
order and regularity... . The specta- 
ele of these punetual ereatures, stream- 
ing in from all points of the compass 
with unfailing regularity between eight 
and ten o’clock was always most fas- 
einating. After drinking they circled 
once or twiee round the water pool, and 
then flew off with amazing swiftness for 
their day of feeding in the dry, sun- 
seorched desert. The seeds of grass and 
other desert plants seein to constitute 
their prineipal food. The sand grouse 
has some eharacteristics of the pigeon 
and some of the grouse, which suggest a 
‘singular blending’ of the two orders.” 


Plantations for Rural School 
Grounds.—A paper on the Laying out 
and Adornment of Rural Sehoo] Grounds. 
by Prof. L. H. Bailey, published as a 
Bulletin of Cornell University Experi- 
ment Station, lays down as a general 
principle in plantation that it should be 
in the main for foliage effects. “Select 
those trees and shrubs which are the 
commonest, because they are the cheap- 
est, hardiest, and likeliest to grow. There 
is no district so poor and bare that 
enough plants can not be secured with. 
out money for the sehool yard. Yon 
will find them in the woods, in old 
yards, along the fences... . Seatter in 
a few trees along the fences.and about 
the buildings. Maples, basswood, elms, 
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ashes, buttonwood, pepperidge, oaks, 
beeches, birches, hickories, poplars, a 
few trees of pine or spruce or hemloek 
—any of these are excellent. If the 


jcountry is bleak, a rather heavy plant- 


ing of evergreens about the border, in 
the place of so much shrubbery, is very 


| wood, For shrubs, use the common things 


to be found in the woods and swales, 
together with the roots whieh can be 
imind in every old yard. Willows, osiers, 
witch-hazel, dogwood, wild roses, thorn 
apples, haws, elders, sumac, wild honey- 
suckles—these and others ean be found 
in every school district. From the farm- 
yards can be secured snowballs, spireas, 
lilacs, forsythias, mock-oranges, roses, 
snowberries, barberries, flowering cur- 
rants, honeysuckles, and the like. Vines 
van be used to excellent purpose on the 
vutbuildings or on the schoolhouse itself. 
The cominon wild Virginia ereeper is 
the most serviceable on brick or stone 
schoolhouses. The Boston ivy or the 
Japanese ampelopsis may be used, unless 
the location is very bleak. Honeysuckle, 
clematis, and bittersweet are also at- 
tractive.” Flowers may be used for dee- 
orations. 


Destruction of the Birds.—A cir- 
cular sent us by the New York Zodlogi- 
cal Society opens with the declaration 
which is only a moderate expression of 
the truth, that “the annihilation of 
the finest birds and quadrupeds of the 
United States is a erime against civili- 
zation which should eall forth the dis- 
approval of every intelligent American.” 
The seeond annual report of the society 
(for 1897) eontains an article on this 
subjeet by Mr. William T. Hornaday, 
‘which sets forth some remarkable facts 
concerning the rate at whieh the de- 
~truction of Nature's fair ereatures is 
proceeding. It is not ereditable to 
Ameriean science or American manhood 
that most of the measures that have 
heen adopted for the protection of ani- 
mal life in this eountry have been taken 
in the interest and at the urgeney of 
sportsmen; or, to prevent killing the 
poor creatures in an irregular way, in 
order that they may be more eonyen- 
iently killed in the regular way. My. 
Mornaday has a fairly satisfaetory num- 
her of reports in answer to his inqui- 
ries concerning the rate at which birds 
are disappearing from thirty-six States. 
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Fron these he has eompiled a graphie 
table for thirty States, taking care to 
keep within the conservative limit in 
every particular, which shows that for- 
ty-six per cent of the birds of the coun- 
try have been destroyed within the last 
fifteen years—the Stnte averages rang: 
ing from ten per cent in Nebraska and 
twenty-seven per cent in Massaehu- 
setts to seventy-five per eent in Con- 
neetieut, Indian Territory, and Mon- 
tana, and seventy-seven per cent in 
Florida. In North Carolina, Oregon, 
and California the balance of bird life 
has been maintained; and in Kansas, 
Wyoming, Washington, and Utah it has 
increased—Kansas, with its law abso- 
Jutely forbidding trathie in certain birds, 
being the “banner State.” ‘“ The west- 
ern part of the State of Washington 
reveals the uncommon paradox of a lo- 
eality being filled up with bird forms 
because of the clearing away of the tim- 
ber.” The agencies bringing about the 
destruction of our animal life are many 
and various. There are the “ sports- 
men,” cf whom Mr. Hornaday registers 
five kinds, all eager to “ kill something,” 
hunting for one hundred and fifty-four 
species of “game birds,” and when these 
fail, taking the song birds in their place. 
If the reports are true, the boys of 
America are the chief destroyers of our 
passerine birds and other small non-edi- 
ble birds generally. ‘The majority of 
them shoot the birds, a great many de- 
vote their energies to gathering eggs, 
and some do both.” Then there are 
the women wearing birds or feathers in 
their hats. Egg collecting, which was 
fostered at one time as encouraging in- 
terest in natural history, has inereased 
till it has become an abuse as danger- 
ous and destructive as any of the others, 
and even genuine scientific collectors are 
advised to eall a halt. Mr. VWornaday 
eoneludes that “under present condi- 
tions, and excepting in a few localities, 
the practical annihilation of all our 
birds, exeept the smallest species, and 
within a comparatively short period, 
may he regarded as absolutely certain 
to oceur.” 


Annual Flowers.—In a Cornell 
University Agricultural Experiment bid- 
letin on Annnal Flowers the authors, 
G. N. Lauman and Prof, L. Jt. Bailey, 
teach that the main planting of any 
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place should be trees and shrubs. The 
lowers may then be used as deeora- 
tions, They may be thrown in freely 
about the borders of the place, but not 
in beds in the center of the lawn. They 
show off better when seen against a 
background, which may be foliage, a 
building, a rock, or a fenee. Where to 
plant flowers is really more important 
than what to plant. “In front of 
bushes, in the corner of the steps, against 
the foundation of the residenee or out- 
house, along a fence or a walk—these 
are places for flowers. <A single petunia 
plant against a background of foliage 
is worth a dozen similar plants in the 
center of the lawn. ... The open-een- 
tered yard may be a pieture; the pro- 
miseuously planted vard may be a nur- 
sery or a forest. A Httle color seattered 
here and there puts the finish to the 
picture.” If the person wants a flower 
garden, the primary question is one not 
of decoration of the yard, but of grow- 
ing flowers for flowers’ sake. The flower 
garden, therefore, should be at one side 
of the residence or at the rear, for it is 
not allowable to spoil a good Jawn even 
with flowers. A good small garden is 
much more satisfaetory than a_ poor 
large garden. Many annual plants 
make effective screens and covers for 
unsightly places. Wild eucumber, cobeea, 
and sweet peas may be used to decorate 
the tennis sereen or the chieken-yard 
fence. Efficient screens ean be made of 
many strong-growing and large-leaved 
plants, such as cannas, eastor-beans, 
sunflowers, or tubaeeo. 


A Thirteenth-Century Miracle.— 
The legend of St. Prokopy relates that 
on the 25th of June, 1290, the eity of 
Wilikij Ustjug, government of Volog- 
da, southern Russia, was imminently 
threatened ly a violent storm. The 
populace appealed to the saint, and, by 
virtue of his prayers, the storm changed 
its direction, and, passing on one side 
of the city, spent its fury upon a desert 
spot about fifteen miles away, where it 
left, with hail, a mass of fire-marked 
stones, the fall of whieh wrought great 
havoc with the undergrowth. The inci- 
dent made a deep impression upon the 
minds of the people, so that the story is 
still current and alive after the Japse 
of six hundred years. A testimony to 
what the people believe is its truth 
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may be found by visiting the spot, 
where a surface extending along about 
four miles is covered with blocks of 
stone, assumed to be meteorites. <A 
eburch dedicated to St. Prokopy has 
been built in the neighboring village of 
Loboff or Catoval, and near it stands a 
curious littie wooden chapel of great 
antiquity, the foundation of which was 
made of the stones that fell. The ehureh 
Is decorated with pictures of St. Pro- 
kopy and of incidents of the meteoric 
storm, and one of the stones that fell 
has been mounted on a pedestal in the 
eathedral of Ustjug, where it is an ob- 
ject of devotion. Myr. Melnikoff, Con- 
servator of the Mineralogical Collections 
of the Mining Institute of St. Peters- 
burg, has examined the place and the 
stones, and finds that thev are not me- 
teoric and heavenly at all, but simply 


OF SCIENCE. 395 


earthly granite and sandstone. Yet M. 
Stanislas Meunier suggests, in La Na- 
ture, that the story, so carefully treas- 
ured up for six hundred years, may have 
a foundation. That sueh stones as He 
on the ground at Catoval may have been 
taken up and transplanted by a tor- 
nado of extreme violence he regards 
as within the possibilities. M. Meunier 
has himself investigated a phenomenon 
of the kind in France, where the ground 
was “mitrailled ” with stones measur- 
‘ing one, two, and three cubie centime- 
tres, which had been brought a distance 
of one hundred and fifty kilometres. 
Another possible explanation is that the 
stones were already there, so concealed 
by the dense growth as not to attract 
particular attention, but became more 
‘plainly obvious when the ground had 
_been cleared by the tornado. 


MINOR PARAGRAPHS. 


WHILE it recognizes the desirability 
of agrceing upon some language as a 
general medium of communication be- 
tween nations. the London Spectator 
presents certain forcible reasons for not 
seeking to institute one universal lan- 
guage, “ Mankind,” it says, “ will never 
adopt a universal language, nor is it to 
be desired that it should. The instru- 
ment for expressing thought must vary 
with the charaeter, history, and men- 
tal range of those who have thoughts 
to express, and if all men spoke alike, 
ninety-nine per cent of them would be 
speaking stiflly—not using, that is, a 
natural and self-developed vehicle of ex- 
pression. Arabie could not have grown 
up among E[nelishmmen, or English 
among Arabs. The seelusion of nations, 
too, from one another by the want of 
a common tongue is by no means: all 
loss, and we may doubt with reason 
why the higher races would not be de- 
graded if they understood without ef- 
fort all that the lower races say to one 
another. They would be bred, as it 
were, in the servants’ hail, not to their 
advantage.” 


Jw a recent address on The Chem- 


istry of the Infinitely Little, M. Gri- | 


maux referred to the fact, with which 
all who have thought about it have 


been struck, that pathogenic microbes | 


being diffused all through the atmos- 
phere, everybody must breathe and ab- 


sorb all sorts of them, including germs 
of typhoid fever, searlet fever, diph- 
‘theria, ete., and yet we are not all at- 
,tacked with those diseases. Why? Be- 
cause each person has a peculiar tem- 
/perament, and cells adapted, to a greater 
jor less extent, to resist the microbe, to 
destroy it when it enters the organism, 
_and thus constitutes, as the ease may 
be, a good or a bad cultural medium. 
Every one, we might say, is immune 
against some or other of the pathogenic 
microbes. Like immunity belongs also 
to certain animal species, and if a mi- 
crobe pathogenic to man or to some 
other species is injected into them they 
will resist it. The blood of refractory 
animals probably contains principles not 
yet known which oppose the develop- 
jment of the infectious microbe. From 
this fact the idea has been suggested of 
injecting the blood of refractory animals 
and communicating an artificial immu- 
nity to the individual to whom the in- 
jection is applied. 

M. J. Crepinx, of Paris, “an enthu- 
siast concerning the goat,’ as M. de 
' Parville calls him in La Nature, has es- 
tablished a model goat dairy, and is 
endeavoring to diffuse a taste for goat’s 
milk and its products. As a means to 
this end, he has sought to procure an 
improved breed of goats, and has ob- 
tained a stock of very satisfactory qual- 
‘ity by crossing the best native goats 
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with the Nubian buck. The latter ani- 
mal rather awkward in form and 
movement, but M. Crépin hopes to breed 
that out. Otherwise the Nubian is well 
acclimated, vigorous, and indifferent to 
cold. horntess, and a most excellent 
milker. Goat's milk generally is richer 
in caseme than cow's milk, and owes 
some of ifs special qualities to this fact, 
and to the further circumstance that 
the flecks of goat-millk cheese are simall- 
er, softer, and more easily broken up 


is 


—eonsequently more digestible—than 
those of eow's milk. Further, goat's 


milk is more nearly than any other 
common milk dike in composition to 
human mother’s milk; and it has the 
very great advantage that, the gont 
being less subject to attacks of tuber 
eulosis and other dangerous disorders, it 
is comparatively free from the Hability 
to convey infection. .\ single objection 
to the general use of goat's milk is the 
odor which is supposed to be character- 
istic of it, but M. Crépin affirms that 
this is not apparent when the goats are 
properly bred and kept. M. Crépin is 
experimenting with utter from goat's 
milk, and represents that he finds it 
very nice. 


Tne fundamental principle involved 
in the new form of telemeter, or instru- 
ment for estimating the distance of 
visible objects without actual measnre- 
ment, invented by Herr Zeiss, of Jena, 
is that of the stereoscopic etfect which 
appears in natural vision, where the in- 
clination of the eyes in concentrating 
on the object gives the sense of dis- 
tance. The base line between the eyes 
is increased in the Zeiss instrument by 
ineans of a system of prisms so as to 
cive a widened base of binocnlar vision. 
and of mirrors which give magnifying 
power, Double images are formed, the 
distance between which varies in pro- 
portion to the distance from the ob- 
server, and appliances are provided for 
measuring how far apart they are. The 
arrangement is fairly satisfactory for 
moderate distanees-—-say of 3,000 me- 
tres, or about 10,000 fect, 


M. Motssan believes that he has 
found a solution of the problem of the 
manufacture of ammonia from the at 
mosphere, and consequently of render: 
ing atmospherie nitrogen available in 
agriculture, by the artificial production 


i} 
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of calciuin nitride. While calcium un- 
dergoes no change in contact with ni- 
trogen at the ordinary temperature, it 
is aflected by it under the operation of 
heat, and finally burns in it, absorbing 
it rapidly and giving rise to a bronze- 
colored nitride. Thrown into water, 
this substance decomposes with effer- 
veseence, producing ammonia and eal- 
cit hydrate. 


Prov, A, iE. DoLuear, of Tufts Col- 
loge, Massachusetts, patented an inven- 
iion for telegraphing without wires in 
ISS6, which he claims covers all that 
Marconi is doing. Ile has sent mes- 
saves with it for as long distances as 
live niles. According to his account he 
invented the system and made suecess- 
ful experiments with it as far back as 
Iss82. He made an application for a 
patent, which was rejected by the Pat- 
ent Ollice with the statement that it 
was contrary to science and would not 
work. © But as it did work, the elaim 
was maintained in the office, and four 
years later, in 1886, a patent for it was 
Professor Dolbcar does not 
wish it fo be understood that his patent 
is on the “art of wireless telegraphy,” 
but that it covers everything that has 
been so far done in the art. 


issiied.”” 


On the oceasion of the visit of the 
French Association to the British Asso- 
ciation, Prof. J. J. Thomson gave an ex- 
position of the lines of research by 
which it has been concluded that the 
atom is not the smallest existing quan- 
tity of matter.  Jclectro-chemical phe- 
nomena teach us to associate a definite 
amount of electricity with each atom 
of matter; but these recent researehes 
indicate that under certain circum- 
stances a much larger quantity of nega- 
‘ive electricity may be conveyed by the 
atom, or else that the negative elee- 
irical charge resides on a smull detaeh- 
able portion of the “atom,” which alone 
ix concerned in the experiments. The 
positive charge seems to be distributed 
over the whole mass of the atom. 


Tne merits of two methods of elart- 
iving sewage—by dilution and by bae- 
terial aetion—-are discussed by Mr. Ru- 
lelph Ttering im articles in the Engi- 
neering Magazine. Disposal by dilution 
in liree streams of water is regarded as 
viisfactory in many places—where the 
water of the stream is not to be used 
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for drinking or eooking—provided the 
flow of the stream is always copious 
enough to dilute and disperse the sew- 
age so widely as to prevent piutrefae- 
tion and substitute oxidation. © For puri- 
fication by bacterial action no. single 
method is found adapted to all eondi- 
tions. The method by filtration and 
aération is declared practicable only in 
localities where a sufticient area of por- 
ous land is available, upon which the 
crude sewage can be spread in sufficient 
quantity, into whieh it ean filter with 
the proper velocity, and from which it 
can emerge as a thoroughly purified 
water. Where these conditions are ab- 
sent, other methods must be adopted, 
of whieh the experiments in artificial 
filtration by tanks, as practiced at Exe- 
ter and Sutton, England, are deseribed. 
These experiments promise to improve 
the present method, but perliaps not as 
greatly as is anticipated by the pro- 
moters. The author regards a prior sep- 
aration of the suspended or dissolved 
organic matter as essential to permanent 
suecess when the amount of land is 
limited. 


By using the tubereulin test the fae- 


ulty of the Ohio Agricultural Experi- | 


ment Station have learned that in cattle 
the tubercle bacillus usually first ob- 
tains its foothold in some of the ninor 
glands, that it may exist there for 
months and years before any other or- 
gans are affected, and that it 1s only in 
advanced cases that the lungs become 
diseased. While the growth of the or- 
ganisin is limited to these minor glands 
the health of the animal usually shows 
no sign of impairment. During this pe- 
riod there is no evidence that any un- 
wholesome effect is being produced upon 
the flesh, and so long as the infection 
is loealized in this way in one or two 
organs the Government inspectors pass 
the meat as sound, Tuberculosis, there- 
fore, is a very dilferent complaint from 
sueh diseases as pleuropneumonia or 
Texas fever, in which the whole system 
is saturated from the first instant with 
the febrile symptoms. 


NOTES, 


Mr. James Wem tells of a spider 
whieh stretched its web in the division 
between two parts of a sawiill, where 
the lower fastenings of the strueture 
were frequently broken by the repeated 
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passing of lumber through. Discover- 
ing the situation, the insect gave up the 
use of guy threads, and, finding a nail, 
weve it into the lower edge of its web, 
so that it should operate as a sinker to 
keep the web stretched. 


N. G, Jounson, of the Maryland Ag- 
vieultural Expernnent Station, telling 
the Society for the Promotion of Agri- 
cultural Science the story of his fight 
with the pea louse, represented that the 
pea raisers in his State had lost this 
year more than three million dollars by 
the ravages of this insect. A parasite 
had been diseovered which practically 
annihilated the pest, but the discovery 
was not made in tine to save the crops 
in some parts of the State from de- 
struction. 

Tug American Society for the Pro- 
motion of Agricultural Science, after 
hearing the account of the work of the 
Gypsy Moth Commission of Massachu- 
setts, Which has spent more than a mil- 
lion and a half of dollars in trying to 
exterminate the mischievous insect, ap- 
proved the aetion of the Massachusetts 
Legislature in maintaining the eommis- 
sion, and requested that the work be 
kept up for a short time longer, This 
was because it was represented that the 
moth was now confined to a limited 
area, and eould be easily exterminated 
by the expenditure of a smali amount 
more of money. 


THE history of science has sustained 
a great loss by the burning of most 
of the relics which had been collected 
for the Volta Centenary Iexhibition at 
Como, Italy. Only a few things were 
saved, comprising a sword presented by 
Napoleon Bonaparte to Volta, a cast of 
the skull of the great electrician, his 
watch, and a few personal relics. On the 
other hand, his books and manuseripts, 
his eollection of batteries, the only au- 
thentie portrait of him, and his will, 
were destroyed. Nevertheless, the cele- 
bration was not stopped. The fire was 
attributed to the fusing of some electric 
wires. 

AN example of patient industry 1s 
the sorting of hogs’ bristles as it is ear- 
ried on at Tientsin, China. Each one of 


ithe hairs of the six hundred thousand 


kilogrammes exported from that place 
in 1897 had to be picked out, measured, 
and placed in the bundle of hairs of cor- 
responding Jength; and the different 
lengths by which the hairs are sorted 
are very numerous. 


It is stated by M. Léon Vaillant 
that the late M. A. d’Abbadie had and 
used an effeetive remedy against the 
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bites of insects and the infections they 
bring by fumigating the entire body 
with sulphur, For this purpose he cov- 
ered the unclothed body with a suitable 
envelope, under which the sulphur was 
burned. The remedy was commnni- 
eated to M. d'Abbadie by a hippopota- 
mus hunter who lad, by using it, es- 
eaped all the disenses incident to the 
swaps to which he had to resort. 


Tne Gregorian Calendar is to be 
adopted by the Russian Government on 
January 1, 1901, or at the beginning of 
the new century. 


Tne following figures, from the En- 
gineering and Mining Journal, are of in- 
terest as showing the enormous quantity 
of iron and steel which was mauufac- 
tured in 1898, and the leading position 
which the United States has already as- 
sumed in the industry: 


Troy aNpD STEEL Propvuction, 1x MeErric 


Toxs.* 
PIG IRON. | STEEL. 
Coun- | pee Fas oe em aS 
TEIES 1507, | 1898. 1807, 1898, 
United 
States. 9,807,123 11,962,317, 7,289,200 9,045,815 
United | | 


Kingdom 8,930,086) $769,249 4,559,736 4,639,042 
Germany | 6,880,087, 7,402,717! 6,001.204 5,734,807 


{ 

Total, . 25,026,296 28,134,883 16,940,330 19,413,664 
Austria- | | | 
Hungary.) 1,205,000 1,250,000, 558,000 605,500 
Belgium..) 1,024,666) 982,718 616,601 633,18. 
Canada. . 41,500 MD BEO eke Piast astnaseteecencie 
France...) 2,472,118 2,530,427) 1,281,595 1,441,63° 
Italy..... ; 2,500 12,850 57,250 5x, 750 
Russia...) 1,857,000) 2,228,850 831,000 1,095,000 
Spain....| 22171 9 261,799 121,808 | 112,65 
Sweden. . 533,800 570,550, 268.800, 289,750 
All other. | 450,000. 545,000) 810,000, 355,000 

Grand | 


total . 33,505,076 36,507,487 20,979,179 24,030,082 


* A metric ton is about 2,200 pounds. 


ALTHOUGH fewer casual members or 
members for the year than usual were 
present nt the recent meeting of the 
British Association at Dover, the at- 
tendance of distinguished men of. sci- 
ence and of active scientific workers, ac- 
eording to the London Times, seemed 
to be greater. .And so far as the proper 
work of the association is concerned, 
the meeting should take a high rank. 
Excellent and scrious work was done in 
all the sections. 


A PAPER has been published by 
Pliny T. Sexton, of Palmyra, N. Y., set- 
ting forth reasons for favoring the uni- 
fication of the whole educational system 
of the State of New York under the 
jurisdiction of a single board—that of 
the Regents of the University. Phe rea- 
sons are presented in the form of various 
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newspaper articles which were published 
last year against a proposition of an op- 
posite character—to abolish the present 
Department of Publie Instruction and 
create a State Commission of Education, 
the affiliations of which would be politi- 
eal, Mr. Sexton has further offered two 
prizes of one hundred dollars each for 
articles or essays by wouien and similar 
productions by men in support of the 
proposed unification. 


M. Wirperert Ricuarp, of Avi- 
enon, France, relates that he experi- 
mented upon two adult geranium plants, 
both healthy and of vigorous growth, 
under like conditions of exposure, wa- 
iering one (A) with well water and the 
other (B) with water containing a 
measured proportion of butylie alcohol 
daily. A kept on with its healthy 
vrowth. 3B, after four days of alcoholi- 
vation, showed an = enfeebled growth, 
with symptoms of jaundice, drowsiness, 
and intoxication; a special odor percep- 
tible in all parts of the plant, partially 
burned spots, and melanosis and geotro- 
pism in the leaves. 


In his papers on The Art and Cus- 
toms of Benin, Mr. Ling Roth con- 
cludes that the art of that savage land 
consists of mixed clements, partly Eu- 
ropean forms which the native mind 
was prone to copy, partly introduced 
from other parts of Africa. It is char- 
acterized by boldness, freedom, clear- 
ness in execution, originality, and va- 
riety. Among the customs he mentions 
are the practice of human sacrifice and 
the sprinkling of the blood of the ami- 
mals killed at the periodical sacrifices 
on the ivories and on the cast-iron or 
bronze figure-heads placed on the altars. 
When there was too much rain, a wom- 
an had a inessage saluting the rain god 
put into her mouth. She was then 
killed and set up in the execution tree, 
so that the rain might see. 


Our scientific obituary list of the 
month inchides the names of Sir Wil- 
liam Dawson, the distinguished Cana- 
dian geolovist, of whom a fuller notice 
is given in another place; Vr. Luther 
Dana Woodbridge, Professor of Anat- 
omy and Physiology in Williams Col- 
lege, at Williamstown, Mass. of heart 
disease, November 3d. aged forty-nine 
years; Dr. Oscar Bammann, African ex- 
plorer, geographer to the Austrian Con- 
vo Expedition of 1885, whe made studies 
for the projected railroad from Tanga 
to Karog; Dr FL Kadda, botanical ex- 
plorer, at Manfos, Brazil; Perey 8. 
Pilcher, inventor of flying machines, 
from an accident while experimenting, 


PUBLICATIONS RECEIVED, 399 


September 2d; Professor Dayduck, Pri- | of the journal La Cellule, at Schuls, 
vat Docent in Chemistry in Berlin; | Switzerland, September Gth; Dr. A. 
M. A. Snow, Instructor in Entomology | Ernst, Director of the National Mu- 
in Leland Stanford Junior University, | seum, Caracas, Venezuela; Dr. Edward 
drowned October 10th in San Francisco | Petri, Professor of Geography and An- 
Harbor; he had also been Instructor in| thropology in the University of St. 


Entomology in the Universities of Kan- 
sus and of Illinois, and was the author 
of several systematic papers on Diptera; 
Prof. J. B. Carnoy, of the Catholic Uni- 
versity of Louvain, author of Biologie 
Cellulaire and of papers on the develop- 
ment of sexual elements, and founder 


Petersburg, aged forty-five years; Dr. 
Ottmar Mergenthaler, inventor of the 
linotype type machine, in Baltimore, 
Md., October 28th; and Dr. Henry 
Hicks, an English geologist and Lyell 
medalist, at Hendon, England, Novem- 
ber 18th, aged sixty-two years. 
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Agricultural 
Bulletins and Reports. Delaware Col- | 
lege: No. 45. The Pruning of Young | 
Fruit Trees. By G. Harold Powell. Pp. 
16.—-New Jersey: No. 187. Dairy Ex- 
periments, etc. Pp. 24; No. 138. Crude 
Petroleum as an Insecticide. Pp. 22; 
No. 189. Fertilizer Analyses. Pp. 60.— 
Ohio: Press Bulletin No. 199. Plums 
(Comparison of Varieties). Pp. 2; No. 
200. Fall Treatment of Insect Pests. 
Pp. 2.—United States Department of 
Agriculture: Results of a Biological | 
Survey of Mount Shasta, California. By | 
C. Hart Merriam. Wilt Disease of Cot- | 
ton, Watermelon, and Cowpea. By Er- | 
win F. Smith. Pp. 54, with plates. 

Association Review, The. Frank W. | 
Booth, editor. Bimonthly. Vol. I, No. | 
1. «An Educational Magazine. Pub- 
lished by the American Association to 
promote the Teaching of Speech to the | 
Deaf. Mount Airy, Philadelphia. Pp. 
128. $2.50 a year. 

Bullard, Frank D. The Aristophilon. 
A Nemesis of Faith (Poem). Chicago: 
R. R. Donnelly & Sons Company. Pp. 109. 

Bulletins, Reports, and Proceedings. | 
Alabama Geological Survey: Map of the 
Warrior Coal Basin. By Henry McCal- 
ley, Assistant State Geologist —Doston | 
Society of Natural History: The Blood- , 
Vessels of the Heart in Carcharis, Baja, 
and Amia. By G. H. Parker and Fred- 
erick K. Davis. Pp. 16, with plates; 
Marine Mollusca of Cold Spring Harbor, 
Long Island. By F. N. Balch. Pp. 39, 
with plates; The Development of Per- | 
silia Schmackeri, Richard. By M. T. | 
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SOUTH SEA BUBBLES IN SCIENCE. 


By Pror. JOHN TROWBRIDGE, 


DIRECTOR OF JEFFERSON PHYSICAL LABORATORY, HARVARD UNIVERSITY. 


HE advances in science lead to hopes of the sudden accumu- 

lation of gold, just as the discovery of new worlds led our 
ancestors to invest in many inflated enterprises of commerce and 
conquest. This older temptation has passed away, for there are 
no new worlds to discover, and this small globe has been practically 
staked out; but the mysterious domains of science are still illimit- 
able, and afford vast opportunities for inflated schemes which have 
their prototype in the South Sea Bubble. 

Let us refresh our memory of this surprising delusion. It arose 
in the reign of Queen Anne, nearly one hundred and eighty years 
ago, and when we consider the extent of the speculation and gam- 
bling which it caused and the number of those who lost everything 
and who consigned their families to bitter poverty, we are tempted 
to class it with those other calamities which preceded it and which 
afflicted England so heavily—the great fire of London and the 
plague. The South Sea Company claimed to have enormous 
sources of profit in certain exclusive privileges, obtained from the 
Spanish Government, for trading in their possessions in South 
America and Mexico; and it may be well for us in these times of 
the flotation of schemes for obtaining gold from salt water and 
from sands, of power from air and something more ethereal than: 
air, to be reminded of the many bubbles that came into existence 
and burst at the time of the collapse of the South Sea Bubble. 

The stock of the South Sea Company rose from one hundred 
to a thousand, and an army of future victims crowded the offices of 
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the company, anxious to invest in what they believed would sud- 
denly enrich them. Indeed, all England seemed to go mad, and 
the craze of the time is reflected in the writings of Pope and Swift. 
Pope says: 
* At length corruption like a general flood 

Did deluge all: and avarice creeping on, 

Spread like a low-born mist, and hid the sun. 

Statesinen and patriots plied alike the stocks, 

Peeress and butler shared alike the box ; 

And judges jobbed, and bishops bit the town, 

And mighty dukes packed cards for half a crown ; 

Britain was sunk in luere’s sordid charnis,” 


The rise of the great bubble was accompanied by the formation 
of hundreds of minor ones. Among these we will mention a few 
which are pertinent to the subject of this paper: 

A wheel for perpetual motion. Capital, one million pounds. 

For extracting silver trom lend. 

For the transmutation of quicksilver into a malleable fine metal. 

Puckles Machine Company, for discharging round and square 
cannon balls and bullets, and making a total revolution in “ the 
anicor wat’ 

For carrying on an undertaking of great advantage, “but 
nobody to know what it is.” 

It is estimated that the proposed capital for floating these and 
similar schemes was three hundred million pounds. We find, in 
the annals of the time, that the Duchess of Marlborough per- 
suaded her husband, John Churchill, the great general, not to 
increase his holdings, and to sell his shares; he, like a sensible man, 
took a sensible woman’s advice and made one hundred thousand 
pounds, When we come to speak of the connection of women with 
modern delusions, we must remember this act of one of their sex. 

At this thne, uearly two hundred vears after the singular out- 
break of ehimerical projects of Queen Anne’s reign, we can mateh 
soine of these bubbles almost exactly; for have we not had the 
Keeley motor, the extraction of gold frem salt water, and is there 
net great activity in making the wonder of the pnblic over some 
advance in seienee a source of money-making? The unscientifie 
person is certainty open to a new danger in the increasing tendency 
to promote enterprises based upon soine new scientific discovery, 
and it behooves the followers of science to suggest a remedy for 
this growing evil, I shall endeavor to do my part m this paper 
in pointing ont the necessity of some oracular medinm—a scientific 
oracle of Delphos—to which the common man can repair and get 
trustworthy information, for it is a melancholy fact that such infor- 
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mation can not be obtained from the daily press or from the literary 
magazines of the time. 

Many of our newspapers draw such an income from their adver- 
tising columns that the editors are unwilling to print any criticism 
which would lead to the restriction of this source of gain; thus if 
a company promoting a scientific bubble should advertise liberally 
in a leading newspaper, the editors are usually loath to insert an 
article upon the scheme, for the printing of the criticism might 
lead to the withdrawal of the advertisement. It is possible that 
the editors of such daily papers have not overmuch confidence in 
the judgment of scientific men, for have not the latter often been 
mistaken? ‘There was Lardner, who prophesied that steamships 
could not cross the Atlantic, but we must remember that Lardner 
was not a scientific man; he was a popularizer of science, and never 
made a scieutific investigation. It is said that there have been col- 
lege professors who have denied the possibility of sending messages 
under the ocean. This I also doubt, for I am a witness in the flesh 
of the way such stories can arise. Not long since I was invited 
to speak before a commercial club, and the presiding officer, in in- 
troducing me, remarked: “The professor will now address you on 
the advances in electricity. When I was in college I well remem- 
ber his describing an electric motor and his remark that it would 
never become a practical invention.” There was, of course, laugh- 
ter, and the president sat down with a comfortable air of having 
made a point. The professor pointed out that the presiding officer 
graduated before he became professor in the university, and before 
the Gramme machine and the electric motor were invented. Nev- 
ertheless, the world loves to believe in the accuracy of the accu- 
rate, and even a sophomore takes infinite delight in discovering 
arithmetical mistakes in an edition of Newton’s Principia. 

I mention this proneness to believe that scientific men are apt 
to be mistaken, for it is a blame laid at their doors often by the 
promoters of scientific bubbles, and for a very easily understood 
reason, and the editors of newspapers and literary magazines can 
ease their consciences after publishing sensational scientific articles 
by reflecting on the fallibility of the followers of science. Lawyers 
and judges, too, make their mistakes; nevertheless, we continue to 
resort to them for advice; and few editors, I imagine, would dare 
to publish a legal opinion without consulting an authority in law. 
Yet we read every day so-called scientific articles in newspapers 
and magazines which have evidently never been submitted to com- 
petent critics. Have we not read statements of the possibility of 
exploding powder magazines on board ships by electric waves; of 
the manufacture of liquid air without the expenditure of energy; 


404 POPULAR SCIENCE MONTHLY. 


of electricity direct from coal; papers on the nebular theory, more 
nebulous than any nebula yet discovered? When we read a broad 
sheet in the morning paper setting forth a glowing scheme to manu- 
facture power out of nothing, to what oracle can we repair to ascer- 
tain the truth? It is true that common sense might lead the 
reader to reflect that when he is told that the shares can now be 
obtained for five dollars, but in a short time they will be advanced 
to ten dollars, and now is the time to invest, that such good things 
are quickly taken up without the necessity of advertising. When 
the morning mail brings a prospectus of a company formed to make 
diamonds by electricity, a company with ten million dollars capital 
(why not one hundred millions?), to whom should one go to allay 
the fever of sudden gain? While men and women will carefully 
consider which line of steamships to Europe is the best equipped 
with engines, the efficiency of which depends upon the laws that 
prove the impossibility of perpetual motion, they enter at the 
same time upon schemes to obtain power without the consumption 
of work. 

We are indeed confronted with the curious fact that even so- 
ealled intelligent people can be led to believe that what we have 
learned in regard to the working of Nature may be thrown aside, 
and that some new and unrelated laws may rule supreme. Thus 
we have what is called Christian Science, one of the intuitional 
sciences which may be said to add a new peril to matrimony. We 
find eultivated men believing that a government can make money 
by pronouncing silver equal to gold. Thus there are those who 
fondle their delusions and those who bank upon eredulity. Edu- 
cation seems to be ineffectual with some temperaments; on the 
whole, however, it has a saving grace, and there are undoubtedly 
a number in the community who would welcome a source of scien- 
tific authority which might answer for them just as the Times does 
in political and economic questions to an Englishman. ‘The Ameri- 
can has especial reason to fear scientific bubbles, for our patent 
laws make it comparatively casy for promoters to make a great 
show of vested rights. One method is to build an imposing plant, 
with powerful dynamos and with a multiplicity of electrical devices, 
and to capitalize for an enormous sum an expensive plant in sight 
with millions in patents of very little value. The proposed in- 
vestor is taken to see the great plant; its magnitude appeals to his 
reverence for size, and his pocketbook is soon at the service of the 
promoter. Another method is to select some scheme which is on 
the borderland between pliysics and ehemistry, sueh as the elec- 
trolytic method of obtaining gold from salt water. There is a 
minute quantity of gold in salt water, and the chemist, thinking 
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that electricity might afford an cecouomical method of treating large 
quantities of water, is reticent in regard to such a schicine, while 
the electrician, ignorant of chemistry, is ready to concede that the 
chemists may have found a cheap extractor, so the promoter car 
play the chemist against the electrician, and there is no arbitrator in 
sight. The American is peculiarly in peril from the absence of a 
large body of men trained in technical science, such as exist in Ger- 
many. He also has been unduly excited, and his desire for love of 
sudden wealth stimulated by phenomenal successes. ‘Ihe commer- 
cial triumph of the telephone has Jed to a multitude of scientific 
bubbles, and has resulted, like the discovery of gold in the Klon- 
dike, in a rnsh into electrical schemes which have been held up to 
a hungry crowd of victims as second only to the Bell telephone. 

While the telegraph and the telephone can prevent speculations 
like the South Sea Bubble in a great measure, for such schemes 
were much aided by a lack of a general dissemination of intelli- 
gence, and this lack is supplied by a quick interchange of knowl- 
edge, they bring their own peculiar peril, for they are examples 
of what profit may be reaped from discovery in the world of science. 
The commercial enterprises of the world have been brought within 
reach of the many by the telegraph and telephone. They no longer 
belong to the few, while the successful working of the field of sci- 
ence is still confined to a minority and the general public; even 
the cultivated people are very ignorant of the approaches to the 
New El Dorado. No bogus land scheme or salted mining enter- 
prise can be kept in existence to-day for a long period; but the 
Keeley motor, with its ethereal vibrations and its pseudo-molecular 
motions, was limited in activity only by the life of the promoter. 
Instead of the alchemists we have the seekers after power, which 
costs nothing, and in the train of the honest inventor there are 
unscrupulous promoters ready to capitalize any remarkable new 
fact or discovery which attracts public attention. 

I have mentioned the influence of the first Duchess of Marl- 
borough in inducing her husband, the great duke, to sell out his 
shares in the South Sea Bubble when they had risen to a high value 
because this example of discrimination and prudence in a woman 
supports one in the belief that all women are not prone to invest 
in women’s bank schemes, in Keeley motors, or in enterprises for 
“carrying on an undertaking of great advantage, but nobody to 
know what it is.” One of my friends recently visited the office 
of a company which proposed to produce power without the expend- 
iture of a due amount of energy, and found among those anxious 
to invest a woman who said that she had just received a dividend 
from the company for’extracting gold from salt water, and she was 
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anxious to invest it in the new power company. The dividend was 
the result of a liqnidation of the Gold from Sea Water Company, 
and represented half of her original sum. She had come out of 
one delusion with a loss of half of her property, and was now 
ready to enter another one with the remaining half. It was an 
old-fashioned notion that women should be kept in ignorance of 
business, for business knowledge, it was thought, was the concern 
of the husbands. This notion prevails still in some quarters, and 
there may be some connection between the number of women in 
Christian Science temples aud their lack of education in practical 
matters, or in what may be called tlie legal business habit—a habit 
which weighs the probabilities of this and that, and leads to ways 
of exact thinking. 

One of the remedies for this proneness of women to invest in 
scientific bubbles, to invest money on faith, is the lack of exaet 
training, which is not acquired by them either in private schools 
or colleges. The classes of philosophy and psychology in women’s 
colleges are crowded, while those in the exact sciences have only 
handfuls. This remark also apples to the students in men’s col- 
leges, and we realize in this respect how closely college women imi- 
tate college men. They follow the latter also in the habit of taking 
lecture courses, a custom which increases vagueness, inaccuracy of 
thought, and looseness of statement. This choice of studies by the 
young women in their colleges is a serious question for mankind, 
in view of the speculative spirit which the feminine sex show toward 
scientifie bubbles and schemes which promise an inordinate rate 
of interest; for the graduates of these colleges will become teachers 
of youth, and if not teachers they bave an influence upon the com- 
ing citizen during his formative period. As teachers they will far 
outnumber men teachers, and they are fast coming into competi- 
tion with men also in the routine of business offices and in certain 
positions in commercial houses. In these activities they will need 
a balance of judgment, exactness of thonght, and business habits. 
They should be given a sufficient knowledge of the elements of 
pliysical science to know that power ean not be created from noth- 
Ine, and that the great mass of our knowledge of mechanics and of 
the relation of electricity to mechanics can not be overturned by 
any new discovery. Whatever is discovered must be related to 
what has preceded it. This is a characteristic of a science, and this 
is What distinguishes it from a delusion—naimely, the great body 
of related facts put upon a inechanical basis, so that any fact can 
be substantiated and any phenomenon repeated. When this latter 
test is applicd to many of the isms of the day thev fade into thin 
ur, and young women need especially to be taught to apply such 
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atest. It would scem as if the present choice of study by women 
students tended to intensify vagueness of thought rather than to 
correct it, to keep them in ignorance of business habits rather than 
to educate them in the balance of judgment on economic questions. 

Women are born speculators, and are peculiarly prone to invest 
money and heart in bubbles. Being the power behind the throne, 
they can carry men into action, and it seems to me that especia: 
attention should be paid in women’s colleges to the studies that 
cultivate accurate thought and business methods. A certain amount 
of the study of scientific methods and a study of common law might 
take the place of the study of philosophy, psychology, and biology, 
certainly in the first years of a woman’s college course, for psychol- 
ogy and biology are studies which demand long scientific training 
and maturity of thought. Recently I heard the following conver- 
sation at a bank in Cambridge. The cashier was speaking with a 
young lady: “ Aliss , your friend has overdrawn her account 
three hundred dollars, and you say she has left Cambridge.” “ Yes, 
the trouble with Jane is she is too much educated.” A long resi- 
dence in a university town makes one wary of educational theories, 
but the proneness of women to invest in women’s banks and bogus 
trust companies certainly seems to need a corrective in a new col- 
lege curriculum. Men ean indulge in delusions and ean recover 
mental balance, and perhaps their fortunes; but women are apt to 
become bankrupt permanently. Their experience in business delu- 
sions is similar to that in affairs of the heart. Washington Irving 
says of this feminine attribute: 

“She sends forth her sympathies on adventure; she embarks 
her whole soul in the traffic of affection, and if shipwrecked her case 
is hopeless, for it is a bankruptcy of the heart.” 

More mathematics and science, and less philosophy and psychol- 
ogy, might correct that vagueness of thought which leads both men 
and women into delusion. 

Now for our other remedies. Shall we have an academy which 
shall issue storm warnings of scientific bubbles? I fear that the 
influence of academies is waning, and that the conviction that there 
are as many good men outside of the academy as inside would 
militate against their dicta. We could have courts of scientific 
appeal, with judges appointed by the State to sit on scientific ques- 
tions of perplexity, and to sift expert opinions. Such a constitu- 
tion of scientific courts might be a good thing in several ways—a 
saving health to the public. The college professor would certainly 
be greatly relieved of endeavors of promoters to use the name and 
reputation of the professor’s university, and incidentally the little 
his own name might add. This remedial solution is not in sight, 


408 POPULAR SCIENCE MONTHLY. 


and we must direct our vision in another direction. We know 
that the newspaper can not serve us, for we seck to kill sensations, 
and it secks to live on them. We are bound to turn to some jour- 
nal or periodical which will publish only what it considers sound 
science and will eschew sensational science; a journal which, just 
as the London Times is regarded as the authority on political and 
econoutical questions, will be looked up to as an authority on mat- 
ters of science. 

Tn order, therefore, to protect the public against scientific bub- 
bles we must impress upon both men and women the fact that an 
education in science is desirable, and is becoming more important 
as the world grows older; but until a scientific education becomes 
more general, it is important that there should be some scientific 
oracle of Delphos, and T can not think of any better than a well- 
managed scientific journal, the editors of which will seek for the 
Sest Information on scientific questions which interest the financial 
world. When it is known that such a journal admits to its pages 
nothing that is sensational, when it is realized that the best spe- 
cialists contribute to it, surely it will become a saving help in times 
of trouble. 


WHEAT AEAICES “TEE TROLLEY ‘GAR GO. 
sy WILLIAM BAXTER, Jr, C.E. 
1; 


IF the successful operation of a strect-railway car by mechanical 
power depended wholly upon the ability to produce a motor of 
sulHcient eapacity to do the work, the problem would be an easy 
one to solve, and would have been solved long before the advent 
of the electric motor. Mere ability to furnish the necessary power, 
however, is not cnongh to meet the requirements. As already 
shown, the mechanisin must be heht, strong, compact, simple, and 
so well protected that it ean not be injured except under abnorinal 
conditions, In addition, specd-controlling devices must be pro- 
vided whereby the velocity may be changed at will and in the short- 
est possible thne, and with as nearly absolute precision as possible. 
This controlling mechanism must also be so arranged that the direc- 
tion of notion may be varied with the greatest certainty and as 
rapidly as inayat any time be required. ‘Fhe way in which these 
Nore.—The iWustrations of raihvay generacor and switeliboard were naide from phole- 
eraphe hindly furni-hed by the Westinghouse Electrie and Manitucturing Company, 
For the photosrapls of the electric tack and car controllce we are indebted to the 
courtesy of hie General Blectrie Company. 
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results are accomplished in an electrically operated car can be 
understood from Figs. 18 and 19, which are line drawings, in a 
simplitied form, of an ordinary trolley car. Fig. 18 is an eleva- 
tion showing the outline of the car body and the wheels in broken 
lines, while the motors and the wires through which the current is 
conveyed thereto are drawn in solid lines. Fig. 19 is a plan in 
which the outline of the car floor and the platforms is represented 
in broken lines, the solid lines being the motors and connecting 
wires. 

In almost every instance railway cars are provided with two 
motors, as shown at Jf Jf in these two figures. This arrangement 
is adopted not because one motor can not furnish all the power 
required, but simply for the purpose of making the equipment more 
reliable. Everything of human make is liable to fail; hence if 
only one motor were used there would be more or less liability of 
its giving out at a critical moment, and then the car would be help- 
less. If two motors are provided, should one give out the car 
would not be disabled, for the remaining machine would be able 
to run it to its destination. In order that this result may be suc- 
cessfully accomplished, each motor is made of sufficient capacity 
to run the car without being overtaxed, unless the load is abnor- 
inally large; but even under the latter conditions the machine will 
in ninety-nine cases out of a hundred withstand the strain. Some 
roads, in small towns, where the traffic is light and the expense 
must be kept down to the lowest point, use single-motor cars, so 
as to effect a saving m first cost. This course, however, is very 
seldom followed, except in places where there are no heavy grades 
or where there is very httle probability of the loads becoming ex- 
cessive, except at rare intervals. If the cars are provided with a 
single motor, when one becomes disabled from any cause it has to 
wait until overtaken by the car behind it, so that it may be pushed 
by the latter to the end of the road. 

The electric current for operating the motors is generated in 
a power house that is located at some convenient point along the 
route. The current is conveyed to the moving cars by means of 
a trolley wire, which is marked 7’ in the drawings. Unless the 
road is very small and operates but a few cars, this wire will not 
be sufficient to carry all the current, hence in most cases there are 
a number of supplementary wires, which are called feeders. These 
wires are carried along on poles, and at proper intervals are con- 
nected with the trolley wire T. The electric current passes from 
the trolley wire through the motors on the car, and thence to the 
rails R, and through these, and also through the ground, back to 
the power house. The exact path of the current is as follows: 
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From the trolley wire, through the trolley pole ¢, to the fixture 
on top of the ear which holds the latter. From this fixture, as 
shown by the heavy full line, the enrrent passes to a, which is a 
switch located under the ear hood overhanging the platform. 
From this switeh the eurrent passes to a similar one, marked J, 
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located in a like position at the other end of the car. These two 
switehes are called cmergeney switehes; they are provided simply 
usa safety device, and are used only when the main switches get 
out-of order and the motorman can not tum the eurrent off in the 
regular way. From the last hood switch & the current passes to 
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the bottom of the ear, where it enters the wire dd at the point ce. 
This wire dd, as will be seen, runs in both directions, and ends in 
the stands CC. These latter are the controlling switches, and are 
provided with a handle h, by means of which the current is turned 
on or off from the motors, and is direeted through them in such a 
way as to make the car run in whichever direction may be desired. 
From the controllers C C several wires are run under the car, as 
shown at eee. These wires are generally bunehed into one or 
two cables, but they are kept separate from each other by means 
of strong insulating coverings. Tour wires lead into each motor, 
and three or four into each of the boxes marked GG. If the 
motors were required to run in one direction only, then two wires 
would be sufficient to convey the enrrent to them; but as they have 
to run in either direetion, at least three wires are necessary, but in 
almost every ease four are used, as the results obtained thereby are 
more satisfactory. The boxes GG are ealled rheostats, and are 
simply devices through which the current is run so as to reduce 
the speed of the ear, and also for the purpose of graduating the 
strength of the cnrrent that passes through the motors in the aet 
of starting. These rlheostats are very seldom in use when the car 
is in motion, because it is a waste of power to pass the current 
through them. After the current has passed through the motors 
it enters the ironwork, and thus gets into the ear wheels and 
finally to the track. 

The lines drawn in Fig. 18 to indicate the position of the wires 
in the ear do not show their actual position, but only the general 
direction they follow. From the trolley base to the first hood 
switch the wire, as a rule, is run along the car roof on one side of 
the ventilator, and the wire leading from the first to the seeond 
hood switch occupies a corresponding position on the opposite side 
of the roof. From the last hood switch, b, the wire is run down 
one corner of the car body, being cither within the ear body, or, if 
not, so covered by moldings as to not be reached by the hands of 
passengers. The wires d and e are generally run under the car, 
and are firmly secured to it by means of suitable fastenings. 

The controlling switches C C are provided with one and some- 
times two handles, one of whieh is nsed to regulate the speed of 
the car and stop and start it, while the other is for the purpose of 
reversing the direction in which it runs. The handle h is for the 
purpose of regulating the speed, and by means of h the direction 
of motion is changed. Before h is moved from the mactive posi- 
tion /: is turned so that the ear may rnn either forward or backward, 
as may be desired; then, when h is moved, the car will start, and by 
varying the position of A-the speed can be changed. If it is de- 
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sired to reverse the ear, A is brought back to the stop position, k is 
shifted to the reverse motion, and then A is again turned to the 
running position. When the controlling switch is provided with 
only one handle this is turned in one direction to run the car ahead, 
and in the opposite dircetion to run it backward, the graduations 
in velocity being obtained by placing the handle in positions inter- 
mediate between the stop position and the highest speed position. 

As will be noticed, the wire dd branches at ¢ and runs in both 
directions. Now, when the controller handles are both turned to 
the stop position the current from the trolley can get no farther 
than the ends of d in either switch, but if one of them is turned 
to the running position, the current at once passes to the wires in 
the cable eee, and thus to the two motors. If the switches CC 
are in proper working order and there is no disarrangement of the 
wires leading to the motors or those within the latter, the current 
will obey the movements of the handle h, but under other condi- 
tions it may not. If such an emergency arises, the motorman 
reaches up to the hood and turns the safety switch a or b, and thus 
cuts the current off. 

The foree with which the motors turn the car wheels around 
depends upon the strength of the current; this is owing to the fact 
that the magnetic force is increased or decreased by variations in 
ihe eurrent strength. If the current is doubled the magnetic force 
of the armature is nearly doubled, and so is that of the field mag- 
net, therefore the pull between the poles is nearly four times as 
great. From this it will be seen that the foree with which the car 
is pushed ahead can be inereased enormously by a comparatively 
small inerease in the strength of the current... If the. current 
strength is doubled, the propelling force is practically quadrupled; 
and if the eurrent is inereased four times, the propelling force is 
made nearly sixteen times as great. 

The speed at which the ear runs depends upon the force that 
impels the current through the wire, and which is called electro- 
motive foree. The greater the eleetro-motive foree, the higher 
the velocity. If the current passes from the wires in the cable 
eee through each motor separately, and thenee to the rails R, each 
machine will reeeive the effeet of the whole electro-motive force 
of the current; lut if after the current has passed through one 
motor it is directed through the other, then each machine will be 
acted upon by only one half the electro-motive foree, and, as ean 
he seen at once, the velocity in the first instance will be twice as 
ereat asin the last. This fact is taken advantage of in regulating 
the speed of the ear, and controlling switches arranged so as to 
direct the current through the motors in this way are designated 
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as belonging to the series parallel type, the name being given from 
the fact that when the car is running slow, the current passes 
through the two motors in series—that is, through one after the 
other; but when the motors are running fast, a separate current 
passes through each machine. 

If, when a ear is running, the controlling switch is turned to 
ent the current off, the effect will be that the speed will gradually 


Fig. 20.—View or Evectric Rartway Treek with ONE Motor oN EACH AXLE AND PRO- 
VIDED witn Maunetic Brakes. 


reduce; but if it is desired to effeet a sudden stop, it becomes neces- 
sary to check the headway by means of a brake. For this purpose 
the hand brake ordinarily used on all types of ears is employed, 
but magnetie brakes are also used in some cases. Fig. 20 shows 
a car truek equipped with two motors and magnetic brakes, one 
on each axle. Looking at the front end of the truck, the brake 
is seen on the left side of the axle, between the motor bearing and 
the car wheel. The larger drum, on the right side, is the casing 
within whieh the gear wheel and pinion are ineclosed. These mag- 
netic brakes are operated by a eurrent generated by the motors, and 
not by that of the main line. As was explained in the first article, 
an eleetrie motor ean be made to act as a generator of eleetrie eur- 
rent by simply reversing the direction in which the armature re- 
volves. If we do not desire to reverse the direction of rotation. 
the result can still be attained by reversing the direction in which 
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the current passes through the armature coils. It is evident that 
the direction of a car motor can not be reversed at the instant that 
it is desired to have it act as a generator—that is, when it is de- 
sired to put the brakes on; henee the direction of the eurrent 
through the armature is reversed. 

When a car is provided with magnetic brakes, the controlling 
switehes are so made that when the handle h is moved back to the 
stop position it disconnects the motors from the trolley wire and at 
the same time connects them with the magnetie brakes in sueh 
a manner that they will act as generators and thus send current 
through the coils of the latter. In order that the foree with 
which the brakes are apphed may be graduated, the controlling 
switches are arranged so as to be moved several steps back of the 
point whieh in the ordinary type of switch would be the final stop 
position. When the handle A is placed on the first brake position 
the current generated by the motors is not very strong, and as a 
consequence the foree of the brake is hight, but sufficient to bring 
the ear to a stop in a reasonable distanee. If a quicker stop is 
desired the handle is moved to the seeond, third, or fourth brake 
position, thus increasing the retarding foree as much as may be 
desired. Magnetic brakes are very desirable, as they save the ear 
wheels, and furthermore afford an additional safety in cases where 
it is necessary to arrest the speed instantly. 

The position of the motors with reference to the truck and ear 
wheels is very well shown in Fig. 20, and also the manner in which 
they are held in place. The covers of the openings through which 
access to the commutator brushes is obtained are removed from 
hoth motors, and in the forward one the top of: the commutator 
aud one of the brushes can be readily seen. The manner in which 
the motors are suspended from the truek is not the same in this 
figure as in those previously shown, Jt this is simply because the 
inachines are not made hy the same coneern, and each manufac- 
turer has his own design. 

Mie. 21 shows the appearance of the interior of the controlling 
switches OC, Figs. 18 and 19. It will be noticed that there are 
two upmeht shafts, the ends of which project above the top of the 
box. The handle h is placed upon the shaft to the left, and & on 
that to the right. The first is the main controller, and the other 
is the reversing switeh., It will be noticed that the main con- 
troller shaft carries a number of cirenlar segments of different 
lengths; these are so disposed that they come in contact with suit- 
able stationary pieces as the handle fois tumed around, and thus 
vary the path of the current through the motors and the rheostats 
in the manner required to effect the desired changes in the veloeity 


WHAT MANES THE TROLLEY CAR GO. 415 


of the car. The reversing shaft is also provided with a number 
of segments, but these are not so easily seen, although they can be 
discerned on close examination. The wires from the cable eee 
and also wire dd are attached to the stationary pieces with which 
the segments earried by the two shafts make eontact when the 
latter are moved around by the motorman. These wires ean be 
seen back of the main switeh shaft, and also above the board located 


Fig. 21.—View or [INTERIOR OF CAR CONTROLLER. 


at the lower left-hand corner. All these wires enter the controller 
through an opening in the bottom. 

In addition to the apparatus shown in Figs. 18 to 21, electric 
ears are provided with a safety fuse and a lightning arrester, the 
object of the latter being to protect the motors from the destrue- 
tive effects of lightning strokes. The object of the safety fuse is 
to protect the motor from injury when the current becomes too 
strong. An electric current in passing through a wire generates 
heat, and the stronger the current the greater the heat. If the wire 
is large and the current weak, the heat developed may be insufficient 
to raise the temperature to a noticeable degree; but, on the other 
hand, if the wire is small or the current very strong. the heat gen- 
erated may be capable of raising the temperature of the metal to 
the fusing point. In fact, the incandescent lamp operates upon this 
principle; the carbon filament is traversed by a current of a 
strength sufficient to héat it to a poimt where it becomes intensely 
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luminous, and sometimes, throngh aecident or otherwise, the eur- 
rent heeomes strong enough to melt the filament, and then the light 
goes out. Tn an eleetrie motor it is not necessary to raise the tem- 
perature of the wire to the melting point to do serious injury; in 
fact, if the heat is suflicient to char paper or cloth, the machine will 
he rendered useless until suitable repairs are made. The insnla- 
tion of the wire eoils is made principally of cotton, which is a very 
good cleetrical insulator in its natural state. but when earbonized 
hv excessive heat it becomes a conductor. As soon as it becomes 
a conductor the current is no longer eonfined to the proper ehannel, 
but euts through the insulation to find the shortest path through 
the machine. If safety fuses were not provided the danger of de- 
stroving the insulation of the motors and thus disabling the car 
would be decidedly great, for, as already said, the motors ean not 
he stalled with an overload, the only effeet produced being a re- 
duetion in the speed and an inerease in eurrent strength. Novw, 
if there were no way of limiting the increase in enrrent strength 
the motors, if greatly overloaded, would continue to operate until 
the insulation gave ont. The safety fuse is simply a piece of wire 
of such size that it will be melted by a current that the motors 
ean carry without being injured; hence when the current strength 
reaches a point where the safety of the apparatus is endangered 
the fuse melts and thus breaks the cirenit and stops the further 
flow of current. Fuses are generally made of an alloy that melts 
at a low temperature, so that the molten metal may not set fire 
to anything upon which it may fall. These easily fused alloys are 
inferior to copper as eleetrical conductors, and on this aecount 
the fuse wire is as a rnle mueh larger than that wound upon the 
motors, which facet makes its action somewhat mysterious to the 
uninitiated; but whatever its size may be, it is so proportioned that 
it will melt before the current rises to a strength that would injnre 
the motor coils. 

The manner in which the eleetrie current generated in the 
power house reaches the motors is illustrated in Fig. 22. In this 
figure four tracks are shown, which may be taken to represent 
roads running in as many different directions. The three squares 
at the left side represent generators located in the power honse. 
The circles aaa represent switches, by means of which the gener- 
ators are connected or diseounected from the trolley lines. A 
and 2 represent heavy metallic rods, generally made of copper, 
with which the generators are connected by means of the switehes 
aaa. These rods are ealled bus bars. The cireles b b b 6 repre- 
sent switches by means of which the eurrent is turned on or off 
from the several tracks. 
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Electric currents must always circulate in closed paths—that 
is, the current that starts out from a generator must return to it, 
and the amount eoming back is the same as that which leaves. 
The action of an electric generator can be understood by compar- 
ing it with that of a water pump pumping into a pipe which runs 
around from the delivery end to the suction. With such an ar- 
rangement it can be seen that the action of the pump would be to 
keep the water in cireulation, but the same water would be pumped 
through the pump and the pipe all the time. With an electric 
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FROM THE GENERATORS TO THE CARS UPON THE TRACKS. 


generator the action is the same, and in Fig. 22 the current flow- 
ing along any one of the tracks follows the course indicated by the 
arrows. The currents pass out to the several tracks through the 
trolley wires 7 77 7, and return through the tracks RA RR. 
The bus bar A is connected with a plate D, which is imbedded in 
the ground, and is also connected with the ends of the rails 
RRR. Suppose for a moment that the two lower generators 
are out of service, their switches a a being turned so as to discon- 
nect them from the bus A, and, further, suppose that the three 
lower b switches are open, so that the current can only pass to the 


418 POPULAR SCIENCE MONTHLY. 


upper track; then the top generator will feed into the top road 
only. Tracing the path of the current under these conditions, 
we find that it will start from the upper side of the generator 
through the @ switch to the J bus, and thence to the trolley wire 
at the top of the figure. On reaching the first ear a portion of the 
current passes to the track #, the amount being dependent upon 
the speed of the ear and the load. Why the whole current does 
not follow this path generally puzzles the Jayman, but the explana- 
tion 1s that the motors hold the current baek, and only allow as 
much to pass through them as is necessary to perform the required 
work—that is to say, the current flowing through each car is not 
eontrolled by the generator or by the foree of the current, but by 
the requirements of the motors. The amount of current deliv- 
ered by the generator is governed by the demands of the motors. 
The eurrent that does not pass through the first ear goes on to 
the second one, and if there were more cars there would be eur- 
rent left in the trolley wire to supply them. After passing through 
the motors of the two ears the current returns through the rails # 
to the plate D, and thus to bus A, from whieh it enters the lower 
side of the top generator. It will from this explanation be seen 
that the action of the generator is simply to keep the current eir- 
culating. If two of the generators are conneeted with the bus 
bars land 3B, the current required by the motors will be delivered 
hy the two machines, and if the three generators are placed in 
service the current will be divided among them. 

When two or more generators are used, it is necessary to pro- 
vide means to prevent the current from dividing unequally between 
them; if this were not done, one machine might do nearly all the 
work, while the other one would be praetically idle. The means 
employed to accomplish the result is simply an additional bus bar, 
whieh is called an equalizing bus. We will not undertake to ex- 
plain the principle upon which this arrangement acts; 1¢ is suff- 
cient to say that by such means the work can be distributed in 
amounts directly proportional to the eapacity of the generators, 
so that if one machine is very much larger than the others it will 
take a portion of the load corresponding to its size. In order that 
these results may be attained it is necessary to properly adjust the 
several generators, and as no maehine can be made to work with 
the accuracy of perfection, the work will not be distributed in true 
proportion for all conditions of load; thus if the generators are 
adjusted so as to each take its proper share when all the ears are in 
operation, one machine may do too mueh or not enough when only 
one half the number are running, but the excess or deficiency will not 
be more than a few per eent unless the adjustment is very defective. 
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Eleetrie generators for railway work are made im all sizes, from 
those only large enough to operate four or five cars to others 
eapable of furnishing suffieient current for thirty or forty or even 
more. Small generators are made so as to be driven by a belt run- 
ning over a pulley mounted on the end of the armature shaft, or 
they may be arranged to be eonnected to the end of a steam-engine 
shaft, and thus beeome what is ealled direct connected machines. 
Large generators are almost invariably of tle latter type. A ma- 
ehine of this class is illustrated in Fig. 23. The driving engine is 
shown at 4, the eylinder being in the background and the crank 
toward the front, the shaft being clearly seen at S, while Fis the 
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fly wheel. The generator is mounted directly upon the engine 
shaft, between the bearing at the crank end and the fly wheel. 
The large ring marked G is the field magnet ring, and at ) D D the 
field eoils are shown. These coils are equally spaced all the way 
around the cirele. The commutator is marked C, and the com- 
mutator brushes are located at BB. The armature can not be 
seen very well, as it is covered by the brush holders and their sup- 
porting frames, but it is located within the ring G@ in the position 
designated by A. This machine is one of a number used to oper- 
ate the roads of Troy, N. Y., and is of about one-thousand-horse- 
power eapacity, which is enough to furnish all the eurrent required 
to run sixty or seventy ears. 

The switches a a and b b, shown in Fig. 22, and the bus bars 
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A B, are mounted upon a large panel, made of marble or slate, 
ealled a switch board. These switches are suflicient for the pur- 
pose of turning the current on or off any track or for connecting 
and disconnecting the generators, but for the suecessful operation 
of the plant it is necessary to have other devices by means of 
which the strength of the eurrent may be ascertained, and also the 
electro-notive foree. Tt is necessary to provide each generator 
with means for varying the electro-motive foree of the current it 
generates, otherwise the load could not be properly equalized be- 
tween the several machines. All these different devices are located 
upon the switeh board, so as to have them in an aeeessible position. 
A railway switeh board, arranged for four generators and a large 
number of distributing circuits, is shown in Fig. 24. The four 
generator switches are shown at a aaa, and the circles marked R, 
directly under them, are the devices by means of which: the electro- 
motive foree of the current is regulated. These devices are ealled 
field regulators, from the fact that their office is to regulate the 
strength of the field magnets of the generators, making them 
stronger to inerease the electro-motive foree and weaker to reduce 
it. The part seen upon the front of the switeh board is not the 
regulator proper, but only the handle and the contact points over 
which this swings. The instruments marked A A A A are for meas- 
uring the strength of the current of each individual generator, and 
are called ammeters. The instruments marked V VV V are for 
the purpose of indicating the electro-motive force of the currents 
of the several generators, and are called voltmeters. Ag 1s an 
ammeter used to measure the strength of the total current, and 
Vg is a voltmeter that indicates the electro-motive foree of the 
eurrent passing out to the ears on the various lines. The ammeter 
Ag is not an aetual necessity, for the strength of the total current 
ean be ascertained by adding the readings of the four instruments 
connected with the generators, but it 1s a convenience, as it saves 
the tronble of performing the addition. The voltmeter Vg, how- 
ever, can not be regarded in this light; in faet, its presence is 
decidedly serviceable, for it indicates the average electro-motive 
foree of all the generators; therefore if any one of the instruments 
VV VV is higher or lower it shows at once that the generator 
to which it is attached is out of adjustment and not doing its proper 
share of the work. The switches bbb, by means of which the eur- 
rent is turned on to the several external cirenits, are shown at the 
extreme end of the switeh board. 

The instrument marked W, loeated between the a switehes, is 
called a wattmeter, and its office is to indicate the amount of power 
furnished by the generators. This instrument is not always used, 
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as it is a convenience but not a necessity. It can be seen at once 
that whether it is used or not, the amount of power required to 
operate the roads will be the same, but it is thought by most rail- 
road managers that it is desirable, for then the relation between 
the coal consumed and the power developed can be seen; and if 
the showing is not as good as it should be, the engineer ean remind 
the firemen that they are not exercising as mueh care in feeding 
the boilers as they should. Considered in this hight, the watt- 
meter acts as a eheck to wastefulness on the part of the employees. 

The instruments marked CC CC serve the same purpose in 
connection with the generators as the safety fuses do with respect 
to the car motors; they are electro-magnetic devices used to open 
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the generator circuits whenever the eurrent reaches a strength that 
is suflicient to injure the machine. ‘These deviees are called cireuit 
breakers. As will be noticed, there are four located direetly above 
the four a switehes, and, at the farther end of the board, a large 
number located direetly above the 6 switehes. The latter act to open 
the individual cirenits when the currents flowing in them become 
too strong, and the former are controlled entirely by the current of 
the generator eireuits. A eirenuit breaker is more reliable than a 
safety fuse, because it acts quieker. With the fuse the current 
must aet for some time before it can melt the metal, as a sufficient 
amount of heat can not be generated instantly. With the circuit 
breaker, however, the aetion -is instantaneons. for as soon as the 
eurrent reaches the predetermined strength the magnetism of the 
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operative parts of the device becomes sufficiently strong to cause 
it to act. A circuit breaker is simply a switch that is arranged to 
be opencd automatically by the action of a magnet, instead of by 
the hand of the operator. The switch part of the apparatus is 
held in place by a eatch that is set much after the fashion of the 
eatch in a mouse trap—that is, so that the least pressure will dis- 
engage it. A strong spring acts to throw the switeh open, and as 
soon as the eateh is tripped by the actuating magnet the force of 
the spring comes into action and the eireuit is opened. 

The circuit breaker is a very valuable apparatus, for it fre- 
quently happens that, through delays of one kind or another, a 
large number of cars concentrate at one point on the road, and, as 
all the metormen are anxious to make headway, they all start up 
at once at the first opportunity. If there were no eircuit breakers 
at the power house the result would be that some of the generators 
would be greatly overloaded and perhaps disabled; but, owing to 
the presence of the cireuit breakers, the actual result is that the cir- 
euit is broken, and then the motormen have to wait until the eur- 
rent is turned on again. If too many of them try to start their 
ears at the second trial the current will again stop. After two 
or three ineffectual efforts have been made to start all the cars 
together the motormen will conclude to go easy, and set a few in 
motion at a time. In this way the cars will become more evenly 
distributed along the line, and the demand for current at the point 
of blockade will reduce to the normal amount, or nearly so, and 
the running of the cars will continue without further interruption, 
for the current drawn by the motors having been reduced to the 
average amount, the cireuit breaker will cease to act. 

Vhe bus bars and all the eonnections between them and the 
generators and external cirenits, as well as with all the instruments, 
are located behind the switch board. Al] these connections are so 
secured that they can not come in contact with each other exeept 
where contacts are required; care is also taken to prevent any con- 
nection being made with the iron framing that supports the marble 
slabs. The front of a switch board is generally very attractive, 
the surface being of highly polished marble, while all the switches 
and instruments are finely finished and, as a rule, of decidedly 
ornamental design. 

The switeh board might be looked upon as the fountain head 
from which the entire operation of an electric railway svstem is 
controlled. By the movement of one set of switches upon it the 
gencrators are thrown in or ont of service, and by the movement 
of another set of switches the several branches of the road are 
rendered active or inactive. 
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By tne Rev, CHARLES AUGUSTUS BRIGGS, DL D., 
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HE question whether the Christian religion is declining is agi- 
tating the public mind in some measure at the present time. 
This is due to the many changes that are taking place in the forms 
of religion, the types of doctrine, and the methods of action in the 
numerous religious organizations which bear the name of Jesus 
Christ. Are these changes symptoms of disease and decay in the 
Christian religion, or are they evidences of renewed vitality and 
enlargement by growth? It is quite evident that many things 
which have been regarded as important and even essential in the 
past have declined in importance, and some of them seem to be 
on the eve of disappearing altogether. It is not surprising that 
those who have been trained to regard these as essential to Chris- 
tianity should think that the Christian religion is declining with 
them. If, however, these things are not so important as has been 
supposed, but have gained for a time an exaggerated importance, 
then their decline to their normal position and the advance of 
other things to their rightful place, as more important things than 
has hitherto been supposed—all this is evidence of a healthful ad- 
vance in Christianity. This question, therefore, will be answered 
in accordance with the point of view of the one who considers it. 
If it is to be answered correctly we must put aside all prejudice, 
and examine the whole situation candidly and with a critical scien- 
tifie spirit. It is impracticable within the bounds of this article 
to examine this question on all sides. We can only make a few 
suggestions relating to it. 

It is necessary at the outset to approach the question aright. 
We must distinguish between what is essential to the Christian 
religion and what is non-essential. This is not so easv a task as 
one might imagine. We can only make this distinction generally, 
and not with scientific precision. In the study of religions we 
have to distinguish (1) the more fundamental things in the his- 
torical institutions and experience in life; (2) the doctrines which 
express the popular belief or scientific knowledge of the adherents 
of the religion; and (8) the expression of the religion in ethical 
principles and moral conduct. The order of development is always 
life, doctrine, morals. The earlier stages of the Christian religion 
and of Christian experience at any time and in anv community is 
the vital experience and the institutional organization. Doctrines 
of faith and knowledge presuppose the vital relation, and morals 
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presuppose both, and eonduet is the final aim and erown of the 
whole development. And yet there are some scholars who exagger- 
ate the relative inmiportance of cach one of the three in its relation 
to the other two and to the whole. 

In our age greater attention is given to Christian ethies and 
sociology than ever before. A man who has the ethical enthusiasm 
of our times is inclined to criticise historieal Christianity with great 
severity, because of its failure to realize the highest ethieal ideals, 
and especially those presented by Jesus in his teaching and his ex- 
ample. Historical Christianity is so far below these ideals, even 
in its best types, that one is inclined to say if the Church has failed 
so badly in nineteen centuries, what prospect has it in the present 
or the future? Some good men in our times are disgruntled with 
historical Christianity for its ethieal failures, and keep aloof from 
the Chureh on that account; but these are after all proportion- 
ately few, and they are unreasonable, for they exaggerate the eth- 
ical phase of Christianity over against the doctrinal and the vital; 
they fatl to see what is necessarily involved in the development 
of the Christian religion, that the ethical age should come last of 
all; and they also are not just in their estimate of Christian his- 
tory, for, notwithstanding the failure of the Church, there has been 
a wonderful and steady ethical advance through the centuries. In- 
deed, it is Christianity itself which is chiefly responsible for the 
ethical enthusiasm of the present time, and this is an evidence that 
Christianity is about to cuter upon the last and highest stage of its 
development. Ifoly love in principle and practice in the hberty 
of self-sacrifice is better understood in the Church to-day than 
ever before, and it is becoming more influential in the Church and 
in the world. The Church is about to put forth the supreme eth- 
ical influence of holy love to transform society and the lives of men. 

In large sections of the Church the greatest stress is still laid 
upon Christian doctrine, especially as expressed in dogmatic forms. 
Tf a man thinks that orthodox doctrine is the test of a healthful 
and vigorous chureh, he will make that the determining element 
in his judgment whether Christianity is advancing or declining. 
Tn this sphere we have to distinguish three things: (1) The popular 
orthodoxy, which is determined by the consensus of teaching from 
the pulpit: (2) the scholarly orthodoxy, which is determined by 
the teaching of the theologian from the chairs of the theological 
schools and in text-books of dogmatic theology; (3) the official 
orthodoxy, which is determined hy erecds, liturgies, confessions of 
faith, and eanons of the Church. 

There can be no doubt that there has been a great overturning 
of dogma in our times, and it is altogether probable that this will 
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assume much greater dimensions. Many think that dogma has 
had an exaggerated importance in the past, and, from their point 
of view, the Christian religion has made an advance by pushing 
dogma back to a Jess dominant position. ‘Those who maintain that 
dogma is of supreme importance naturally think that the Chris- 
tian religion declines when dogma is discredited in the Christian 
community. There can be little doubt that a large number of 
men absent themselves from church attendance because they dis- 
like the popular orthodoxy, which seems to them antiquated, un- 
scientific, and untrue. Many refuse to unite with religious organi- 
zations which are dominated by an orthodoxy representing the 
theories of scholastic theology. Many remain apart from the 
churches because they are unwilling to be responsible in any way 
for their official orthodoxy. Many, born and trained in Pres- 
byterian families, refuse to remain in an organization which is 
responsible for the hard doctrines set forth in the Westminster 
Confession. Many Methodists refuse to be compromised by Wes- 
ley’s doctrines and Wesley’s rules of life. Many refuse to remain 
Baptists because of what is involved in close communion. Many 
refuse to be Episcopalians because they resent the doctrines and 
practices of sacerdotalism. And so we could find, more or less 
in all religious communions, a dissatisfaction with dogmas—some- 
times superficial, giving a plausible excuse for absence, sometimes 
profound, inciting active hostility to the Church. If all of these 
dissatisfied ones are to be regarded as hostile or indifferent to Chris- 
tianity, then it is evident that an army of Christians have prac- 
tically separated themselves from the Church in our time, and we 
must say that Christianity has in this respect declined. If, on the 
other hand, we think that these dissatisfied and disgruntled ones 
are yet Christians, and that they are maintaining their faith in 
Christ in opposition to an unreasonable church, that they are exert- 
ing an important influence in the transformation of the dogmas of 
the Church, then we may say that this is an evidence that Chris- 
tianity is in a state of transition, that it is on the move away from 
an untenable position of exaggerated dogma to a truer and stronger 
position, in which dogma will be transformed and given its normal 
place and importance. 

The effort to throw off the bondage of the popular and the scho- 
lastic dogma is an advance, and not a decline; it is an advance into 
the realm of freedom. It first gives the possibility of a critical 
re-examination of the dogmatic faith of the Church. Only by the 
application of the scientific methods of our age to dogma is it pos- 
sible for our age to verify dogma and accept it as valid and reli- 
able. We can not rely on anything that is merely traditional or 
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the produet of the logical analysis of premises which remain thein- 
selves unverified. The revolt against the confessional orthodoxy, 
especially in the Presbyterian, Reformed, and Lutheran Churches, 
is not a sign of decline, as some think, but a wholesome movement 
which indicates a determination to know the truth and to hold 
nothing but the truth. 

The Chicago-Lambeth artieles, adopted by the whole Anglican 
communion throughout the world, reduees the essential doctrines 
of Christ’s Chureh to the Nicene Creed and the Apostles’ Creed; 
those creeds in which all the great historical churches, the Greek 
and the Oriental, the Roman and the Protestant, agree. This 
marks a dogmatic advance, not a dogmatic decline, beeause it makes 
the distinction between the essential and unessential doetrines, it 
defines essential doctrines by holding up ancient fundamental his- 
torical ereeds; it thereby represents all other matters as within 
the realm of the unessential doctrines, the provinee of Christian 
hberty. 

The churches are therefore readjusting themselves in their rela- 
tion to Christian doetrine, and the Christian community is read- 
justing itself likewise. The offensive features of Christian dogma, 
while still retained and advocated by some theologians and some 
communions, have been in great measure removed by other theo- 
logians and communions, and the proeess is going on with great 
rapidity. ‘The war against science, eriticism, literature, and art— 
all that is characteristie of our age—is gradually being limited to 
a smaller number of theologians and denominations, and there is 
ever an increasing number of theologians and churches which fully 
recognize all the achievements of modern times and who are at 
work in harmonizing them with the verified Christian dogmas in a 
larger, grander system—ain a new theology representing all that is 
noblest and best in Christianity as applied to the modern world. 
While this proeess is going on, the dissatisfied ones will take some 
little time to find their new chureh homes and to adjust themselves 
to new conditions and circumstances. 

So far as the great mass of mankind is concerned, the chief 
factor in the Christian religion is the fundamental one of the Chris- 
tinn life and the Christian institution, and the advance or decline 
of Christianity will he judged from this point of view. Here, how- 
ever, we must recognize that there are several types of religions 
life which sometimes combine in one community, but which ordi- 
nanly exist apart as characteristic of different temperaments, dif- 
ferent nations, different races. The lines of cleavage in historical 
Chrisuanity are for the most part racial, national, or tempera- 
mental. We have to take this into account when we consider the 
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religious life and institutions of different countries. What a dif- 
ference there is in religion from this point of view in the great 
centers, such as Rome, St. Petersburg, Berlin, London, Edinburgh, 
New York! That man would go far astray who should undertake 
to use any one of these as a test of any or of all the others. 

Let us consider, for example, the question of participation in 
the services of the Chureh. Rome has apparently, from a Protes- 
tant point of view, an abnormal number of churches, and in these 
churches an extraordinary number of chapels and altars. The 
reason for this is that there is an immense number of clergy in 
Rome, and all these altars are needed that they may perform the 
most important of their duties—the sacrifice of the mass. The 
churches, chapels, and altars are not erected for the people merely 
—if so, vastly fewer would be necessary—but for the priests who 
sacrifice for the people even when they are absent. Berlin has 
apparently very few churches, and these are not always well at- 
tended by the people, and are used infrequently except on Sun- 
days. Judging from this, it would be a very irreligious city; 
but any one who really knows Berlin would not say that it is less 
religious than Rome. The religion of the German people finds 
its expression in a mystic type of personal piety and of family 
and social life; it maintains and propagates itself without frequent 
attendance upon public worship. 

In London regular attendance upon public worship is com- 
monly regarded as indispensable for the maintenance of the Chris- 
tian religion. Therefore Christian people frequent the churches 
to an extent that is unknown on the continent of Europe. But 
to make the British habit of frequenting the Church for public 
worship a test of the vitality of the Christian religion in the 
great cities of the Continent would be altogether unjust and 
untrue. The historical development of religion in Great Brit- 
ain has brought about an entirely different state of affairs there 
from that which we find everywhere else in the world. The situ- 
ation in Great Britain is therefore special, peculiar, and, one might 
say, abnormal as compared with the situation in other parts of the 
world. In the United States the original population was chiefly 
British, and therefore followed British methods in religion. But 
in the present century our land, and especially our cities, have filled 
up with a population from the continent of Europe, bringing with 
them Continental methods of worship which would not vield to or 
readily adopt British methods. Intermarriage with the British 
stock and familiar converse in society have tended to assimilation, 
and therefore the situation has gradually and inevitably emerged 
that the Christianity of New York and Chicago and our other great 
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cities has assumed an intermediate position between that of the 
Continent and that of Great Britain. The religious customs char- 
acteristic of British Christianity have undoubtedly declined—they 
have yielded to the influence of Continental Christianity. If Brit- 
ish Christianity is the norm by which we are to judge, then Chris- 
tianity has declined in the United States. If, however, it is not 
the norm, then it might appear that an intermediate position, such 
as we have attained by the assimilation of the British and the Con- 
tinental types, may be a real advance and gain, because of the ap- 
propriation of some of the best features of both methods and the 
rubbing off of some of the eccentricities and excrescences of both. 
A decline in the relative attendance upon the public worship, and 
especially upon the second service on Sunday, is exactly what we 
would anticipate under the circumstances. It is altogether prob- 
able that the decline is much less than we had the right to expect 
in view of the vast influence exerted upon us by Continental types 
of Christianity during the past half century. And it is altogether 
probable that the decline has not reached its normal goal. Espe- 
cially is this the case when we take into consideration other influ- 
ences Which tend to diminish the attendance upon public worship. 

1. In Great Britain, where the churches were established by law, 
the state and Church were so entwined that it was a badge of good 
citizenship to attend upon public worship. In antithesis with this, 
attendance of the nonconformists upon public worship was re- 
garded as a standing by their principles and a test of fidelity and 
courage. ‘These influences worked also in the United States dur- 
ing the colonial period; but during the present century this mo- 
tive has lost its influence, and it is to be feared that politicians as 
such feel under no special obligation to attend church, especially 
in view of the attitude of many of the ministry as to political life 
and political questions. 

2. In Great Britain it has been a badge of social propriety to 
attend publie worship. Social influences still prevail greatly in the 
United States, in villages and small cities, and even to some extent 
in the churches in the great cities, where they are organized and 
conducted in social lines as social religious clubs. But this influ- 
ence is much weaker than it used to be, and it is gradually passing 
away. 

3. The pulpit was once the chief means of instruction and of 
intellectual and moral stnnulation for the people. The preacher 
was the people’s orator. The pwhpit has in great measure lost its 
attractive power in this regard. The daily and weekly press have 
a greater influence in public instruction. The multiplication of 
cheap books also takes from the preacher a Jarge share of his 
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influence in this regard. Oratory in legislative bodies has to a 
great extent lost its influence. Its place has been taken by simple, 
compact, time-saving statements, often printed but not delivered. 
Committees do the work which used to be done after discussion be- 
fore the public. So the people will not listen now to the pulpit 
orator of former generations. They demand short, crisp sermons 
that bristle with points, and are practical and helpful. In other 
words, the oratorical and highly intellectual character of the pul- 
pit which used to attract worshipers no longer attracts them. 
They feel that they can get more benefit in this regard by reading 
in the comfort of the home. Multitudes of people can no longer 
be induced to attend church to be instructed by the minister or to 
get his judgment on topics of the time, or to be stirred by his elo- 
quence; they can get all these things cheaper and easier by read- 
ing at home. When, now, this is re-enforced by the fact that mul- 
titudes dislike the doctrines of the Church, and resent them when 
they are preached, we can easily understand that church attendance 
should decline very greatly from this reason. 

But this is no evidence that the Christian religion has declined. 
If men absent themselves from public worship because it is no 
longer necessary for them, as good citizens and as respectable mem- 
bers of society, to attend, or because they may get their instruction 
and stimulation elsewhere easier and with less expenditure of time 
and money, that is simply an evidence that attendance upon church 
in the past has been due in great measure to other than religious 
reasons, and that, these no longer holding, attendance has disap- 
peared with them. The attendance upon public worship, though 
reduced so far as number is concerned, is now more simply and 
purely for religious reasons, and therefore minister and people may 
with greater freedom make the services more distinctly religious. 

This is indeed the real situation that has emerged. The ser- 
mon has declined relatively in importance, and rightly so. It had 
an exaggerated importance in the Protestant Church, especially in 
the non-liturgical churches. There is a world-wide tendency now, 
which is increasing in power, to improve and enlarge the worship 
of the Church. Liturgies and ceremonies of worship are more 
discussed now in the Protestant world than are sermons and lec- 
tures, because it is becoming every day more evident that the 
Church is organized for common prayer and for public worship, 
and not merely to furnish a pulpit for a minister. The pulpit is 
more and more being merged in the worship, and is losing its domi- 
nation over the worship. With this tendenev goes increased atten- 
tion to the Holv Sacraments, especially the Holy Communion, more 
frequent celebrations and more frequent participation, increased 
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opportunity of worship during Sunday and during the week, and 
also therewith the greatly increased attention to the organization 
of the Church for aggressive Christian work. Those who think 
that the pulpit is everything in the public service naturally suppose 
that with the decline of the pulpit Christianity declines, but these 
who think that public wership is the essential thing in the Church 
rejoice at the changes that are taking place, and hold that Chris- 
tianity is advancing. They maintain that it is not so important for 
the Church to gather large crowds to listen to the sermon as it 
is for the church doors to be ever open, with frequent services for 
the convenience aud help of worshipers at any time, without re- 
gard to whether they are few or many, assured that thereby a much 
greater number of people are reached and benefited than by the 
former limited methods. 

Tt is sometimes said that biblical eriticism has undermined 
faith in Ifoly Seripture, and that, therefore, many absent them- 
selves from public worship. But there is no real evidence for it. 
I doubt not that the opponents of biblical criticism drive many 
people from their congregations, just as they do when they attack 
the sure results of modern scienee, or expose their ignorance in the 
discussion of political and economical questions in which they have 
not been trained; but these people simply remove to other congre- 
gations where they will not be offended by obscurantism and intol- 
erance, Diblical eriticism really makes the Bible more attractive 
to the people, and its reading and exposition more interesting and 
influential in the Church, 

A careful study of the situation makes it evident that the Chris- 
tian religion is uot declining in our land; but it is passing through 
a transition state, putting off antiquated dogmas, eustoms, and 
methods, and adapting itself to the modern world, and transferring 
itself so as to better accomplish its work. Tn no age has Christian- 
ity made more advance than in the century now drawing to a close. 


Yue Indians of Bolivia are deseribed by Sir Martin Conway as “an 
exeecdingly bigoted folk, retaining under a mask of Christianity their 
ancient superstitions, little altered,” and are kept in order by priestly 
management rather than by foree. Myr. Conway was scriously interfered 
with by them in the prosecution of his researehes beeause the nature of 
his vndcertaking involved some outrage to their superstitions. They re- 
gard the mountains above the level of habitation as part of the other 
world, and holding, arnong other fancies, that a golden bull and a golden 
cross planted by supernatural agency stood on the summit of one of 
the peaks round the base of Mount Serata, thought that the object of 
the explorer’s expedition could be nothing clse than to obtain posses- 
sion of these priecless treasures. Wenee they offered formidable oppo- 
sition to him. 
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A CENTURY OF GEOLOGY.* 


By Pror. JOSEPH LE CONTE. 


EOLOGY is one of the youngest of the sciences. It may 
almost be said to have been born of the present century. It 
is true that knowledge concerning the structure of the earth had 
been accumulating ever since the time of the Greeks and Romans; 
it is true that these materials became more abundant and were 
better organized in the eighteenth century; but this knowledge had 
not yet taken form as a distinct branch of science until about the 
end of that century. There are two distinctive marks of scien- 
tific as compared with popular knowledge: First, that its funda- 
mental idea is clearly conceived; and, second, that its method is 
distinctly inductive. 

1. Fuypamentat Ipra.—The fundamental idea underlying 
geological thought is the history of the earth. Now, until the be- 
ginning of the present century the earth was not supposed to have 
any history. It was supposed to have been made at once, out of 
hand, about six thousand years ago, and to have remained substan- 
tially unchanged ever since as the necessary theater of human his- 
tory. Changes were known to have taken place and in less degree 
to be still taking place, but these were not supposed to follow any 
law such as is necessary to constitute a history, and thus to con- 
stitute a science distinct from geography. Buffon, about the mid- 
dle of the last century, did indeed bring out dimly the idea of an 
abyss of time, preceding the advent of man, in which the earth 
was inhabited by animals and plants wholly different from those 
of the present day, but he was compelled by the priests of the Sor- 
bonne to retract these supposed irreligious views. So tardily was 
the fundamental idea of geology clearly conceived that Comte, 
the great originator of scientific philosophy, in his classification of 
the sciences in 1820, denied a place to geology because, according 
to him, it was not a distinct science at all, but only a field for the 
application of all the sciences. It is evident that he did not per- 
ceive the fundamental idea underlying geology and distinguishing 
it from geography—viz., a life history of the earth through all 
time. The claim of geology to a place in a scheme of classification 
is exactly the same as that of astronomy. As astronomy is a field 
for the application of mathematics, mechanics, physics, and, re- 
cently, chemistry, but is distinguished from them all by its charac- 
teristic fundamental idea of illimitable space, so geology is a field 
for the application of all other lower sciences, but is distinguished 


* In this article I have, attempted to give only the development of geological thought. 
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from them all by her characteristic fundamental idea of illimit- 
able time. <As all other sciences are terrestrial, but astronomy 
alone eelestial, so all other sciences belong to the present—the 
“now ”—but geology alone belongs to the illimitable past. The 
fundamental idea of the one is infinite space, of the other infinite, 
in sense of ineoneeivable, fime. All other seienees, including as- 
tronomy, are but a flash-light view of Nature. Geology alone is 
a view of Nature in continuous movement, a hfe history—an evo- 
lution of Nature. This mode of thought began to dawn only in 
the closing years of the last and the opening years of the present 
eentury. It seems to have been first clearly conceived by the mind 
of Hutton in the last part of the eighteenth century. 

2. Inpuctive Metnop Arpiiep.—When the true idea under- 
lying geology was elearly eoneeived and geology thus distinetly 
separated from other departments of science, geology may be said 
to have been born. But it was still in helpless infaney, its growth 
irregular, and even its continuous life uncertain, because a solid 
basis of inductive method was not yet laid. That basis was laid 
mainly by Hutton in 1795,* and still more clearly by Charles 
Lyell in 1880, in the principle that the study of causes now in 
operation is the only true foundation of geology. 

Geological changes, of course, belong to the irrevoeable past, 
and are therefore hopelessly removed from direct observation. 
Their causes and proeess must be reeonstrneted by the skillful use 
of the seientifie imagination. Until Lyell, more or less probable 
hypotheses seemed all that was possible. What a field was here 
for the conflict of opposite extreme views! But Lyell showed that 
“ causes now in operation” are producing similar effeets under our 
eyes, if we will only observe. From that moment geology became 
a truly inductive science and its indefinite progress assured. 

These two events, then—viz., the conception of geology as a dis- 
tinct science, and the introduetion of a true scientific method—are 
the greatest epochs in the history of geologieal seienee. Some dim 
adumbrations of these appear before this century, especially the 
former in the mind of Buffon, and the latter somewhat fully in the 
mind of IIutton, but they were not generally accepted and had not 
become working principles until the beginning and even sone time 
after the beginning of the nineteenth century. These must be 
borne in mind in all we have further to say of the progress of geol- 
ogy throngh the eentury. 

When the century opened, the war between the Neptunists and 
the Plutonists, between the Wernerites and the Huttonites, was 
still going on, but was approaching the usnal result in sneh eases 
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of dispute—viz., the recognition of the fact that there was truth 
on both sides, and they must be combined into a more comprehen- 
sive view. The chief difference of opinion still remaining was as to 
the relative importance of the two agencies, aqueous and igneous. 
Two great advances took place about the beginning of this century: 
William Smith, by patient, painstaking field observation and map- 
ping, laid the foundation of stratigraphy; and Cuvier, by his pro- 
found and brilliant studies of the wonderful discoveries of extinct 
mammals in the Eocene basin of Paris, laid the foundations of pa- 
leontology. These researches placed in clearer light than ever 
before the existence of other time-worlds before the present one. 
William Smith published his tabular view of the British Strata in 
1790, but his map was not completed and published until 1815. 
Cuvier’s great work on the Organic Remains of the Paris Basin 
was published in 1808. 

Thus, early in the century the two bases of our science were 
laid by Smith and Cuvier. We now proceed to touch lightly only 
the main steps of subsequent growth through the century. 

As, in the previous century and the early part of this, the dis- 
cussion was between the opposite schools of Neptunists and Pluton- 
ists, with the final result of reconciliation in a more scientific view 
which combined these two surface views into a stereoscopic reality, 
so now the discussions began between catastrophism and uniformi- 
tarianism, and ended with a similar final result. Geologists, in 
the early part of the century, before the study of causes and pro- 
cesses now in operation was generally acknowledged as the only 
rational basis of a true scientific geology, seeing the frequent un- 
conformities in the geological series and the apparently sudden 
changes of life forms associated with these unconformities, were 
naturally led to the conclusion that the whole history of the earth 
consisted of a series of sudden and violent catastrophes by which 
the bed of the ocean was suddenly raised and its waters precipi- 
tated on the land as a great wave of translation, carrying universal 
ruin and extermination of all life in its course. Such catastrophes 
were supposed to be followed by periods of quiet, during which the 
new earth was repeopled, by direct act of creation, with new forms 
of life adapted to the new conditions. 

This view was in perfect accord with the then accepted doctrine 
of the supernatural origin and the permanence of species. Species 
were supposed to have been created at once, out of hand, without 
natural process, in some place (center of specific origin), spread in 
all directions as far as physical conditions would allow, but re- 
mained unchanged and unchangeable as long as they continued to 
live or until another universal exterminating catastrophe. Species 
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are “medals of creation.” They are successive individuals struck 
from the same die, until the die is worn out or broken. Then a 
new die is made, and the process of coinage of identical individuals 
is renewed. 

Thus the whole history of the earth was supposed to consist of 
a succession of alternate supernatural and natural events. The 
catastrophes were supernatural; the times of quict were natural. 
The creation of new dies or creation of first individuals was super- 
natural; the coimage of individnals of successive generations was 
natural. Dut on the whole the suecessive conditions of physical 
geography and the successive fannas and floras were higher and 
more complex according to a preordained plan. The great apostles 
of eatastrophism were Cuvier in France and Buckland in England. 
According to Buckland, the last of these great catastrophes was 
the Quaternary or drift period, and this period was, by him and by 
many others since, associated with the Noachian Deluge. 

Lyell opposed this view with all his power. According to him 
we can not judge of ecological causes and processes except by study 
of causes and processes now in operation and producing effects 
under our eyes. The slow operation of similar causes and processes 
is suilicient—given time enough—to account for all the phenomena 
in geological history. Thus arose the extreme opposite doctrine of 
untformitarianism. Things have gone on from the beginning and 
throughout all time much as they are going on now. This view, 
of course, required illimitable time, and was of great service in 
enforcing this idea. But, in revulsion from the previous idea of 
eatastrophism, it undoubtedly was pushed much too far. 

Meanwhile the theory of evolution was incubating in the mind 
of Darwin. Even Lyell, while he established the doctrine of slow 
uniform changes so far as morganic Nature was concerned, was still 
compelled to admit supernatural catastrophic changes in organic 
Nature. Species, even for Lyell, were still immutable—still there 
were supernatural ercation of first individnals, and continuance of 
similar individuals by natural process of gencration. On the pub- 
lication of Darwin’s Origin of Species by Descent with Modifiea- 
tiou, Lyell at ouce embraced the new view as a completion of his 
principle of causes now in operation and his doctrine of uniformi- 
tariauism. Tn a certain superficial sense evolution is certainly con- 
firmatory of the doctrine of uniformity of canses and processes in 
the past and the present, but in a deeper sense it is quite contrary 
in its spirit. Uniformitarians of the Lyell school look upon geol- 
ogy as a chronicle of events—evolutionists as a life history of the 
earth. The one regards the slow changes as irregular, uncertain, 
without progress or purpose or goal; the other as an evolution to 
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higher and higher conditions, as a gradual movement onward to- 
ward the present condition and toward man as its goal. The rec- 
ognition of this is only now approaching clearness. If geology 
is the history of the evolution of the earth from primal chaos until 
now, then the conditions have changed at every step, and absolute 
uniformity is impossible. Extreme uniformitarianism is therefore 
untenable. Catastrophism and wniformitarianism are opposite ex- 
tremes which must be combined and reconciled. This reconcilia- 
tion is only now being completed, and we therefore put off its dis- 
cussion for the present. Suffice it to say now that geologic thought 
in this regard has passed through three stages—catastrophism, wni- 
formitarianism, and evolutionism. And this latter is the final 
stage, because (1) it is a complete reconciliation between the other 
two, and (2) because it is plastic and indefinitely modifiable and 
progressive, while the other two are equally rigid and unchange- 
able by their mutual antagonism. 

With these fundamental principles in mind, we proceed to 
touch briefly the most important advances during the century. 


EVOLUTION OF EARTH FORMS. 


The idea of the progressive development of the earth im its 
greater features throughout all geologic time by the action of 
forces resident in the earth itself preceded the acceptance of the 
evolution of organic forms. We have said that the fundamental 
idea of geology is that of the evolution of the earth through all 
time. Now, it was Dana who first studied geology wholly from 
this point of view. For him geology was the development of 
the earth as a unit. Before him, doubtless, geology was a kind 
of history—i. e., a chronicle of thrilling events—but Dana first 
made it a philosophic history. Before Dana, geology was an 
account of the succession of formations and their fossil contents. 
Dana made it an account of the evolution of earth forms and 
the concomitant and resulting evolution of organic forms. It is 
true that first and for a long time his evolutional conception was 
incomplete. It is true that while he attributed the evolution of 
earth forms to natural causes and processes, he still shrank from 
applying similar causes to the changes in life forms, but this was 
the almost necessary result of the then universal belief in the 
supernatural origin and the unchangeableness of organic forms. 
He lived to make his conception of evolution as a natural process, 
both of the earth and of organic forms, complete. 

Ocean Basins and Continents.—If we divide geological causes 
and processes into two general kinds as to their origin—viz., in- 
ternal, or earth-derived, and external, or sun-derived—evidently 
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the former is the original and fundamental kind. These deter- 
mine earth forms, while the other only modify them; these de- 
termine the great features, the other only the lesser features; 
the former rough-hews the earth features, the latter shapes 
them. It is the effects of these interior earth forces which are the 
most important to study. And among these effeets the most fun- 
damentally important of all is the formation of those greatest fea- 
tures—the ocean basins and continental arches. The most prob- 
able view is that they are formed by unequal radial contraction 
in the secular cooling of the earth. The earth was certainly at 
one time an ineandeseently hot mass, which gradually cooled and 
contracted to its present temperature and size. Now, if it were 
perfectly homogeneous both in density and in conduetivity in all 
parts, then, cooling and contracting equally in every part, it 
would retain its symmetrie oblate-spheroid form, though diminish- 
ing in size. But if there were any, the least, heterogeneity either 
in density or espeeially in conductivity over large areas, then the 
more conduetive areas, contracting more rapidly toward the center 
radially, would form hollows or basins, and the less conduetive areas 
would stand ont as higher arehes. Thus were formed the oceanic 
basin and the continental arehes of the lithosphere. The same 
eauses which produced would continue to increase them, and thus the 
ocean basins would inerease in depth and the continents in height. 

The hydrosphere is still to be added. In the beginning of this 
proeess doubtless the Hthosphere was hot enough to maintain all 
the water in the form of vapor in the atmosphere. But when the 
surface was cool enough the water would precipitate and partly or 
wholly cover the earth—whether partly or wholly would depend 
on the amount of precipitated water and the amount of inequality 
which had already taken place. The amount of water, as we know, 
is sufficient, if the inequalities were removed, to cover the whole 
surface two and a half miles deep. Inasmuch as the forming of 
the inequalities is progressive and still going on, it seems improb+ 
able that the inequalities had become sufficiently great, at the time 
of precipitation, to hold the waters. If this be so, then the prime- 
val ocean was universal and the future continents existed only as 
continental banks in the universal ocean. 

Tlowever this may have been, there seems little donbt that the 
same cause which produced the inequalities continued to operate 
to inerease them. The ocean basins, so far as these causes are con- 
cerned, must have become deeper and deeper, and the continents 
larecr and larger. In spite of many oscillations producing changes 
mostly on the margins, but sometimes extending ever wide areas 
in the interior of the continent, this, on the whole, seems to be in 
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accordance with the known geological history of the earth. If so, 
then the oceanic basins have always been oceanic basins, and the 
places of the continents have always been substantially the same. 
This introduces a subject on which there has been much discussion 
recently —viz. : 

The Permanency of Ocean Basins.—Closely associated with the 
Lyellian uniformitarianism was the doctrine of extreme instability 
of earth features, especially the forms and places of sea and land. 
Crust movements were irregularly oscillating to such a degree that 
in the course of geologic history sea and land frequently and com- 
pletely changed places. Abundant evidence of this was supposed 
to be found in the unconformities so frequent in the stratified 
series. The tendency of that time was toward a belief in up-and- 
down movements, back-and-forth changes, without discoverable 
law, rather than progressive onward movement. On first thought 
it might seem that such lawless movement was rather in keeping 
with catastrophism than uniformitarianism. But not so, for the 
movements are supposed to be very slow. Again, it might seem 
on first thought that gradual progressive change—in a word, evo- 
lution—would be peculiarly in accord with uniformitarian ideas. 
But again not so, because this doctrine was, above all, a revulsion 
from the idea of supernatural purpose or design or goal contained 
in catastrophism. Uniformitarianism strongly inclined toward 
purposelessness, because of its supposed identity with naturalism. 
Thus for a long time, and still with many geologists, the tendency 
is toward a belief in irregular movements without discoverable 
law, toward instability of even the greatest features of the earth— 
viz., sea basins and continental arches. Geology for them is a 
chronicle, not a life history. 

The contrary movement of thought may be said to have com- 
menced with Dana. Dana studied the earth as a unit, as in some 
sense an organism developing by forces within itself. The history 
of the earth is a life history moving progressively toward its com- 
pletion. The forces originating oceanic basins and continental 
arches still continue to deepen the former and enlarge the latter. 
From this point of view, oceanic basins and continental arches must 
have always been substantially in the same places. Oscillations 
there have been at all times and in all places, but they affect mainly 
the outlines of these great features, though sometimes affecting 
also the interior of continents and mid-sea bottoms, but not suffi- 
ciently to change greatly their general form, much less to inter- 
change their places. 

Such is the doctrine of permanency of oceanic basins. It is 
undoubtedly a true doctrine, but must not be held in the rigid 
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form characteristic of early thought. The forces originating 
oceanic basins still continue to deepen them and to increase the size 
and height of continents, but other forces are at work, some antago- 
nizing (i. e., cutting down the continents and filling up the ocean 
beds), and still others determined by causes we little understand, 
by oscillations over wide areas, greatly modifying and often ob- 
geuring the effects of the basin-making movements. Here, then, 
we have two kinds of crust movements: the one fundamental and 
original, determining the greatest features of the earth and moving 
steadily onward in the same direction, ever increasing the features 
which it originates; the other apparently lawless, uncertain, oscil- 
lating over very wide areas, modifying and often obscuring the 
effects of the former. The old uniformitarians saw only the effects 
of the latter, because these are most conspicuous; the new evolu- 
tionists add also the former and show its more fundamental char- 
acter, and thus introduce law and order into the previous chaos. 
The former is the one movement which runs ever in the same 
direction through all geologic time. ‘The latter are the most com- 
mon and conspicuous now and in all previous geologic time. The 
former underlies and conditions and unifies the history; the latter 
has practically determined all the details of the drama enacted 
here on the surface of the earth. Of the causes of the former we 
know something, though yet imperfectly. Of the causes of the 
latter we yet know absolutely nothing. We have not even begun 
to speculate profitably on the subject, and hence the apparent law- 
lessness of the phenomena. <A fruitful theory of these must be 
left to the coming century. 

Mountain Ranges.—\f oceanic basins and-continental domes 
constitute the greatest features of the earth’s face, and are deter- 
mined by the most fundamental movements of the crust, surely 
next in importance come great mountain ranges. These are the 
glory of our earth, the culminating points of scemic beauty and 
grandeur. Dut they are so only because they are also the culmi- 
nating points, the theaters of greatest activity, of all geological 
forees, both igneous and aqucons—igneous in their formation, and 
aqueous both in the preparatory sedimentation and in the final ero- 
sive sculpturing ito forms of beauty. A theory of mountain 
ranges therefore lies at the bases of all theoretical geology. To 
the pre-geologie mind mountains are the type of permanence and 
stability. We still speak metaphorically of the everlasting hills. 
But the first lesson taught by geology is that nothing is per- 
manent; everything is subject to continuous change by a process 
of evolution. Mountains are no exception. We know them in 
embryo in the womb of the ocean. We know the date of their 
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birth; we trace their growth, their maturity, their decay, their 
death; we even find in the folded structure of the rock, as it were, 
the fossil bones of extinct mountains. In a word, we are able now 
to trace the whole life history of mountains. 

Mountains, therefore, have always been a subject of deepest 
interest both to the popular and the scientific mind—an interest 
intensified by the splendors of mountain scenery and the perils of 
mountain exploration. The study of mountains is therefore coeval 
with the study of geology. As early as the beginning of the pres- 
ent century Constant Prevost observed that most characteristic 
structure of mountains—viz., their folded strata—and inferred 
their formation by lateral pressure. All subsequent writers have 
assumed lateral pressure as somehow concerned in the formation 
of mountains. But that the whole height of mountains is due 
wholly to this cause was not generally admitted or even imagined 
until recently. It was universally supposed that mountains were 
lifted by voleanic forces from beneath, that the lifted strata broke 
along the top of the arch, and melted matter was forced through be- 
tween the parted strata, pushing them back and folding them on 
each side. And hence the typical form of mountain ranges is that of 
a granite axis along the crest and folded strata on each flank. But 
attention has lately been drawn to the fact that some mountains, 
as, for example, the Appalachian, the Uintah, ete., consist of folded 
strata alone, without any granite axis. In such ranges it is plain 
that the whole height is due not to any force acting from below, 
but to a lateral pressure crushing and folding the strata, and a 
corresponding thickening and bulging of the same along the line 
of crushing. Then the idea was applied to all mountain ranges. 
So soon as the prodigious amount of erosion suffered by mountains, 
greater often than all that is left of them, was fully appreciated, 
it became evident that the granite axis so characteristic of moun- 
tains was not necessarily pushed up from beneath and protruded 
through the parted strata, but was in many cases only a sub-moun- 
tain core of igneous matter slowly cooled into granite and exposed 
by subsequent erosion greatest along the crest. 

Next, attention was drawn to the enormous thickness of the 
strata involved in the folded structure of mountains. From this 
it became evident that the places of mountains before they were 
formed were marginal sea bottoms off the coasts of continents, and 
receiving the whole washings of the continents. Thus the steps 
of the process of mountain formation were (1) accumulation of 
sediments on offshore sea bottoms until by part passw subsi- 
dence an enormous thickness was.attained. This is the prepara- 
tion. (2) A yielding along these lines to the increasing lateral 
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pressure with folding and bulging of the strata along the line of 
yielding, until the mountain emerges above the ocean and is added 
to the land as a coast range. This is mountain birth. (8) As 
soon as it appears above the water it is attacked by erosive agents. 
At first the rising by continuance of the crushing and bulging is 
in excess of the erosion, and the mountain grows. ‘This is mountain 
youth. (4) Then supply and waste balance one another, and we 
have mountain maturity. (5) Then the erosive waste exceeds the 
growth by up-bulging, and mountain decay begins. (6) Finally, 
the erosive forces triumph and the mountain is clean swept away, 
leaving only the complexly folded rocks of enormous thickness to 
mark the place of a former mountain. This is mountain death. 
Such briefly is the life history of a mountain range. 

In all this we have said nothing about causes. In this connec- 
tion there are two points of especial importance: (1) Why does 
the yielding to lateral pressure take place along lines of thick sedi- 
ments? (2) What is the cause of the lateral pressure ? 

1. Cause of Yielding to Lateral Pressure along Lines of Thick 
Sediments.—The earth was once very hot. It is still very hot 
within, and still very slowly cooling. If sediments accumulate 
upon a sea bottom the interior heat will tend to rise so as to keep 
at the same distance from the surface. If the sediments are very 
thick, say five to ten miles, their lower parts will be invaded by a 
temperature of not less than 500° to 1,000° F. This temperature, 
in the presence of water (the included water of the sediments), 
would be sutHcient to produce softening or even fusion of the sedi- 
ments and of the sea floor on which they rest. This would estab- 
lish a line of weakness, and therefore a line of yielding, crushing, 
folding, bulging, and thus a mountain range. In the first for- 
mation of a range, therefore, there would necessarily be a sub- 
mountain mass of fused or semifused matter which by the lateral 
crushing might be squeezed into cracks or fissures, forming dikes. 
But in any case the sub-mountain mass would cool into a granite 
core which by erosion may be exposed along the crest. The ex- 
planation seems to be satisfactory. 

2. Cause of the Lateral Pressure.—No question in geology has 
been more discussed than this, and yet none is more difficult and 
the solution of which is more uncertain. But the most obvious 
and as yet the most probable view is that it is the result of the 
secular contraction of the earth which has gone on throughout its 
whole history, and is still going on. 

It is admitted by all that in an carth cooling from primal inean- 
deseence there must come a time when the surface, having become 
substantially cool and receiving heat also from the sun, would no 
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longer cool or coutract, but, the interior being still meandescently 
hot, would continue to cool and contract. The interior, therefore, 
cooling and contracting faster than the exterior crust, the latter 
following down the ever-shrinking nucleus, would be thrust upon 
itself by a lateral or tangential pressure which would be sunply irre- 
sistible. If the earth crust were a hundred times more rigid than 
it is, it still must yield to the enormous pressure. It does yield 
along its weakest lines with crushing, folding, bulging, and the 
formation of mountain ranges. 

This is the barest outline of the so-called “ coutractional theory 
of mountain formation.” Very many objections have been brought 
against it, some of them answerable and completely answered, but 
the complete answer to others must be left to the next century. 
Perhaps the greatest objection of all is the apparent insufhciency 
of the cause to produce the enormous amount of folding found not 
only in existing mountains but in the folded structure of rocks 
where mountains no longer exist. But it will be observed that J 
have thus far spoken only of contraction by loss of heat. Now, 
not only has this cause been greatly underestimated by objectors, 
but, as shown by Davison and especially by Van Hise, there are 
many other and even greater causes of contraction. It would be 
out of place to follow the discussion here. The subject is very 
complex, and not yet completely settled. 

We have given the barest outline of the history of mountain 
ranges and of the theory of their formation as worked out in the 
last third of the present century, and, I might add, chiefly by 
American geologists. So true is this, that by some it has been 
ealled the “ American theory.” 

Oscillatory Movements of the Farth’s Crust over Wide Areas.— 
We have already spoken of these as modifving the effect of the 
oeean-basin-making movements, and therefore now toueh them 
very lightly. These differ from the movements produeing oceanic 
basins on the one hand and mountain ranges ou the other, by the 
fact that they are not continuously progressive in one direction, but 
oscillatory—now up, now down, in the same place. Again, they 
do not involve contraction of the whole earth, but probably are 
always more or less loeal and compensatory—i. e., rising in one 
place is compensated by down-sinking in some other place. Never- 
theless, they often affect very wide areas—sometimes, indeed, of 
more than continental extent—as, for example, in the crust move- 
ments of the Quaternary period or ice age. 

These are by far the most frequent and most conspicuous of all 
erust movements—not only now, Dut also in all geological times. 
If oeean-basin-forming movements are the underlying cause and 
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condition of the evolution of the earth, these wide oscillations, by 
increasing and deereasing the size and height of continents and 
changing greatly their contours, have determined all the details of 
the drama enacted on the surface, and were the determining cause 
of the varying rates and directions of the evolution of the orgamie 
kingdom. These were the canse of the uneconformitics aud the cor- 
responding apparent wholesale changes in species so common in the 
rocky strata, and which gave rise to the doctrine of catastrophism 
of the early geologists. These also have so greatly modified the 
contours of the continents and their size by temporary increase or 
deerease that they have obsenred the general law of the steady de- 
velopment of these, and therefore their substantial permanency. 

Although the most important of all crust movements in deter- 
mining the whole listory of the earth, and especially of the organic 
kinedom, we shall dwell no further on them, beeause no progress 
has vet been made in their explanation. This, too, must be left 
to the workers of the twentieth century. 

The Prinetple of Lsostasy.—Vhe principle of static equilibrium 
as applied to earth forms was first brought forward (as so many 
other valnable suggestions and anticipations in many departments 
of scienec) by the wonderfully fertile mind of Sir John Herschel, 
and used by him in the explanation of the sinking of river deltas 
under the inereasing weight of accumulating sediments.* It was 
afterward applied to continental masses by Archbishop Pratt + and 
hy the Royal Astronomer Professor Airy.{ But for its wide apph- 
cation as a principle in geology, its clear definition, and its embodt- 
ment in an appropriate name, we are indebted to Major Dutton, 
United States Army. 

Vhe principle may be brictly stated as follows: A globe so large 
as the earth, under the influence of its own gravity, must behave 
like a very stitlly viseons body-—that is, the general form of the 
carth and its greatest imequalities must be in substantial static 
equillbrium. For example, the general form of the earth is oblate 
spheroid, hecause that is the only fon of equihbrinm of a rotating 
body. Rotation determines a distribution of gravity with latitude 
whieh brings about this form. With any other form the earth 
would be in a state of strain to whieh it must slowly vield, and 
finally relieve itself by becoming oblate. Tf the rotation stopped, 
the earth would accommodate itself to the new distribntion of 
eravity and eeome spherical. 


© Philosophical Magazine, vol. ii, po 212, 1887. Quarterly Journal of Geological Society, 
vol. ii, p. SES, 1837, 
+ Philosophical Magazine, voll ix, p. 282, and vol, x, p, 240, D855, 


¢ Philosophical Trans., 855, p. LOD, * Philosophical Society of Washington, 1892, 
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The same is true of the large inequalities of surface. Oceanic 
basins and continental arches must be in statie equilibrium or they 
could not sustain themselves. In order to be in equilibrium the 
sub-oceanic material must be as much more dense than the eonti- 
nental and sub-continental material as the ocean bottoms are lower 
than the eoutinental surfaces. Such statie equilibrium, by ditfer- 
ence of density, is completely explained by the mode of formation 
of oceanic basins already given. 

So also plateaus and great mountain ranges are at least partly 
sustained by gravitative equilibrium, but partly also by earth rigid- 
ity. It is only the smaller inequalities, such as ridges, peaks, val- 
leys, cte., that are sustained by earth rigidity alone. 

These eonclusions are not reached by physical reasonings alone, 
but are also confirmed by experimental investigations. Tor ex- 
ample, a plumb line on the plains of India is deflected indeed 
toward the Himalayas, as it ought to be, but mueb less than it 
would be if the mountain and subanountain mass were not less 
dense and the sub-oceanie material more dense than the average.* 
Again, gravitative determinations by pendulum oseillations, under- 
taken by the United States along a line from the Atlantie shore 
to Salt Lake City, show that the largest inequalities, sueh as the 
Appalachian bulge, the Mississippi-basin hollow, and the Rocky 
Mountain bulge, are in gravitative equilibrium—i. e., the moun- 
tain and sub-mountain material is as mueh lighter as the mountain 
region is higher than the Mississippi-basin region. 

Now, so sensitive is the earth to changes of gravity that, given 
time enough, it responds to inerease or decrease of pressure over 
large areas by corresponding subsidenee or elevation. Hence, all 
places where great accumulations of sediment are going on are sink- 
ing under the inereased weight, and, contrarily, all places where 
excessive erosion is gomg on, as, for example, on high plateaus and 
ereat mountaim ranges, are rising by rehet of pressure. 

This prineiple of isostasy is undoubtedly a valuable one, which 
must be borne in mind in all our reasonings on crust movements, 
although its importanee has been exaggerated by some enthusiastic 
supporters. Its greatest importance is not as a cause initiating 
ernst movements or determining the features of the earth, but 
rather as conditioning and modifving the results produced by cther 
eauses. ‘The idea belongs wholly to the latter half of the present 
eentury. Commencing about 1840, it has grown in clearness and 
importance to the present time. 

[To be concluded. ] 


* Pratt, Philosophical Magazine; vol. ix, p. 281, 1855; vol. x, p. 840, 1855; vol. xvi, 
p. 401, 1858. 
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Tiles APPLICATIONS OF EXPLOSIVES. 
By CILARLES E. MUNROE, 
PROPESSOR OF CILEMISTRY. COLUMBIAN UNIVERSITY, 


{ Concluded, | 


JT Pots apparent that the range of even the most highly perfected 
-*- torpedo is comparatively short, while their accuracy of travel is 
low. Besides, their propelling, controlling, and discharging mechi- 
amiss are complicated, deheate, and easily deranged, they are 
very expensive, and not only the explosive chamber but the entire 
system is destroved in use. The superiority of gunpowder guns 
us a means of throwing projectiles to great distances with aecen- 
racy is well known, and their eapacity for safely and efficiently 
projecting shells filled with gunpowder has long been demonstrated. 
it was obvious that as the superior destructive power of dynanute, 
eun cotton, and other ligh explosives beeame known and their 
comiucreial manifaeture was assured, attempts would be made 
to @mployv them as 
bursting charges for 
shells. Experiments 
to demonstrate low 
this aight be done 
and what effects could 
he expeeted were be- 
gun more than forty 
years ago, and have 
been continued in 
many diferent plaees from time to tine ever since; but while it 
has proved that stall charges might be fired with low velocities 
and pressures in ordinary shell, and large charges in specially con- 
structed shell or in specially prepared forms of charge, with com- 
parative safety so faras the premature explosion of the explosive 
charge itself is concerned, vet these bodies are so sensitive to the 
shock resulting from the discharge of the propellaut, the heat gen- 
ertted by tis combustion, and that arising from friction in the 
“setback “oof the shell charge and the rotation imparted by the 
milling. that they can uot be safely fired from modern Iugh-power 
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euns aider servies conditions, particularly as these explosives all 
require that the shell shall be fitted with a detonator in order that 
the charge may be fully exploded. The most promising results 
with explosives of this class have been obtained with compressed 
wet oun cotton, whieh has been packed directly in the shell in 
nigtd blocks completely filling the shell cavity, or ent in cubes and 
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cemented in the cavity with carnauba wax, for shell filled in the 
former manner, but unfused, were repeatedly tired, in ISsT and 
1888, at Newport, Rt. [., from 24-pounder Dahlgren howitzers and 


Sus-DupLey PNetMaTic GUN, LIMBERED UP. 
(Courtesy of the Scientitie American. ) 
20-pounder muzzle-loading rifles with service charges of powder, 
and though they were fired point blank into the masonry escarp- 
ment of the old fort on Rose Island, but fifty yards distant from 
the muzzle, so that the shells were broken up or distorted and the 
eun cotten in them subjected to a powerfrl compression, vet not 
only was there no premature explosion, but none of the shell 


Sius-DepnLey PrevMatic Gux, in Battery. 
(Courtesy of the Scientific American. ) 


exploded by impact. About the same time fused shell contain 
ing cemented gun cotton were fired in Germany, with an initial 
velocity of fourteen hundred feet per second, and they passed com- 
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pletely through four inches and three quarters of compound armor, 
backed with twenty-four inches of oak, and burst inside the bomb- 
proof, while in 1897 fused armor-piereing shells containing wet 
enn cotton were fired from the six-inch quick-firing gun, with a muz- 
zle velocity of nearly nineteen 
hundred feet per second, which 
completely perforated three 
inches of steel aud burst belind 
the plate. Encouraged by these 
results, this svstem was adopted 
by om army officials, but, on trial 
in larger calibers at Sandy ILook, 
it gave rise to premature explosions, and the tale of disaster reached 
its climax on April 29, 1899, when Captain Stuart, of the Ordnance 
Corps, was superintending the leading of a twelve-inch torpedo 
shell with wet gum cotton by compressing it into the shell, for an 
explosion resulted which killed four men instantly and fatally 
worded two others, Captain Stuart being one of them. 

The lustory of the attempts made to use nitroglyeerm, dyna- 
mite, explosive gelatin, and explosives of this class as bursting 
charges for shell fired from service guns is even less satisfactory 
than that given for gun cotton. Tt is not surprising, therefore, 
that inventors should have proposed catapults, slings, rotary wheels, 
and other means for projecting these powerful agents into the 
enenw’s inidst, but the Mefford air gun, as mounted on the United 
States steamship Vesuvins, and the Sims-Dudley gun, in which a 
reduced charge of powder is fired 
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ina chamber exterior fo the gun 
proper, were deemed to possess 
-afficient ment to warrant their 
trial in the field. These devices 
were emploved in the recent war 
with Spain, the preumatie ens 
on the Vesuvins being used to 
throw shells contaiming three hun- 
dred pounds of gin cotton, while 


the Stne-Dudlev guns were used 
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on Jand te throw small charges Bee 
x FIRE Gun Coron, 


of dvnainite or explosive gelatin; 

but, bevond frightening the enemy by the startling character of 

their reports, these superficial charges produced no serious effect. 
There isa widespread misapprehension in regard to the devastat- 

ing effect of these high explosives, for when mneonfined the effeet 

even of Jarge charges of them upon strnetures is comparatively 
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shght. At the Naval Ordnance Proving Ground, so long ago as 
Iss, repeated charges of dvnauite, varving from five pounds to one 
hundred ponnds in weight, 
were detonated on the face 
of a yertieal target con- 
sisting of eleven one-inch 
wronght-irou plates belted 
to a twenty-ineh oak back- 
ing, until 440 pounds of 
dynamite had been so deto- 
nated in contact with it, 
and yet the target remained practically uninjured; while at Braain- 
fontein the accidental explosion of fifty-five tous of blasting gela- 
tin, Which was stored in railway vans, excavated but 30,000 tons of 
soft earth. This last may seem a terrible effect, but the amount 
of explosive involved was enormous and the inaterial one of the 
most energetic that we possess, while if we compare it with the 
action of explosives when confined its effect becomes quite mod- 
erate. Thus at Fort Lee, on the Iludson, but two tous of dyna- 
mite placed in a chamber in the rock and tamped brought down 
100,000 tons of the rock; at Lamberis, Wales, two tons and a half 
of gelatin dynamite similarly placed threw out 150,000 tons of 
rock; and at the Taleen Mawr, in Wales, seven tons of ennpowder, 
placed in two chambers in the rock, dislodged from 125,000 to 
200,000 tons of rock. We unght cite imany sneh examples, but on 
coinparing these we find that the gunpowder confined in the inte- 
rior at the Taleen Mawr was over forty-two times as efficient as 
the explosive gelatin on the 
surface at Braamfontein, 
while the dvnamite at Fort 
Lee was over ninety times 


RarLroap TorPEpoks FASTENED on Rat, 


as destructive. 
Consideratious similar to 

these led me, in 1855,* to 

point ont that igh explo- 


STEEL Disks (Pon WHICH GUN COTTON HAS BEEN sives for use m shells must 
DETONATED TO TEST THEIR RESISTANCE To 
Snock. Midvale steel disks atter second fire. 
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be strongly confined, and in 
the attack on armored ships 
they should he fired in projectiles that can “either penetrate the 
armor partially and explode in place or pierce it completely and 
burst inside the ship” to seenre the greatest efficiency. This re- 
quires that the projectiles shall be fired at ligher velocities than 
can he imparted to them by guns of the Kind just dese ribed, and 


* Van Nostrand’s Engineering Magazine, vol. XXXii, pp. 1- 9, TSS5, 
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whieh ean only be realized at present in modern breech-loading 
rifles. Although experience has shown the futility of all our efforts 
to nse gun cotton and nitroglycerin explosives in this manner, it 
has been proved that the mitro-substitution explosives can be em- 
ployed with safety and effect. 

The nitro-substitution explosives are made from nitrobenzenes, 
nitrotoluenes, nitronaphthalencs, nitrephenols, and bodies of a 
similar character, and one of thei, called joveite, has given execl- 
lent results in this country. After having demonstrated that the 
destrmetive effect of joveite was greater than that of gunpowder, 
smokeless powder, or gun cotton, 
and, by repeated trials under se- 
vere couditions, that service shell 
loaded with it conld be fired from 
service guns under service condi- 
tions with safety, on November 
3. 1897, the naval officials at In- 
dian TTead fired a fused ten-ineh 
Carpenter armor-picereig prejec- 
tile containmg 8.25 pounds of 
joveite, with a velocity of 1,960 
foot-seeonds, at a ITarveyized 
mekel-steel plate taken from the 
armor for the United States 
steamship Wentueky. The shell 
passed completely through the 
armor plate, where it was 14.5 
miches in thickness, and burst 
ir unimediately behind the plate. 
See ee ee RES) In av second round an unfused 


lee he Aan ® 
eke F tS Pade atu eee : a . . . 
ten-inch Midvale semi - amnor- 
Sqoopixa AN Otp WreiLE wirn 


ee ice piercing shell containing twenty- 
eight pounds of joveite was fired 
with a velocity of 1.25 footsecouds at the same plate where it 
was sixteen inelies thick. The shell penetrated to a depth of twelve 
inches, and the heat produced by the upsetting of the shell was 
~o ercat as to explode the joveite, wlich broke the plate and burst 
the shell with tremendous violence. Tin facet, the explosion was se 
very severe that the heavy base plug of the shell was sheared 
longitudinally, an effect uever observed before with any explosive 
fired at the proving ground, 
Notwithstanding that no accident occurred in any of the many 
firings, that the stability and safety of the explosive are assured, 
and that the explosion las been effected with a well-known and 
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long-used forni of fuse, ne provi- 
ston has vet been made te supply 
the serview with charges for it- 
costly amnuerplereing projectiles, 
Happily, the foree resident 

in explosives may be apphed to 
the saving asx well as to the de- 
struction of dimman life, advan- 
tage having leng since been 
taken of the penetrating power 
of the report froin the discharge 
of a gun to einploy thei as -ig- 
nals of distress at sea or as warn- 
ings in fogey weather. The Eng- 
lish Lighthouse Board, under 
Professor Tyndall’s guidance, 
rome vears ago sought to find the 
forin of gun best suited to this 
purpese, and their experiments 
led them at first to a bronze gun 
SAFE TESTE NED aps Detosanos 0 witli bell-shaped anouth. Sib: 

NitroGhycrErin. Betore the charge was a ‘ : 

fend: : sequently, their attention being 
ealled to the sharpness and earry- 


ing power of the report from detonating gun cotton, an apparatus 
was devised in which the gun cotton was detonated in the focus of 
a parabolic mirror, The 
best results, however, 
were attained with roek- 
ets carrying gun-cotton 
charges arranged to be 
exploded in mid air. 
Guns have also been 
arranged for projecting 
life-lines hetween strand- 
ed ships and the adjacent 
shore, and are now em- 
ploved on a sinaller scale 
for conveying lines to 
the upper stories of 
om montmnental build- 
ings when they are on 
fire. By means of guns 
or yroekets, projectiles 
filled with oil may be cast AFTER FIRING CHARGE, 
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to considerable distances from a vessel in a raging sea, so that the 
oil, as it diffuses, may still the waters in her course; while sound- 
ing-lines may be thrown far in advance of a vessel while she is still 
under way, and the soundings taken without her Javing-te. 

TInelosed in shallow tin boxes, which are fixed by lead strips to 
the top of the rail, explosives are used as torpedoes in the railroad 
serviee to give warning, hy the report of their explosion as an 
engine runs over them, that another train is on the same track 
and but a short distance ahead, and by this means collisions in 
fogs or on curves are frequently prevented. 

Explosives find appheations in many industrics. The farmer 
uses them in breaking bowlders, grubbing stumps and felling trees, 
in shaking the soil to fit it for deep-soil cultivation, and, in the 
wine-growing distriets, to 
free it from phyvloxera, 
while the farmer’s friend 
has tried by this means, m 
times of drought, to shake 
the nerves of Jove and to 
divert the hailstorm from 
Its Course, 

The iron founder uses 
them in breaking up large 
castings. The iron smel- 
ter employs them to elear 
edit oe eae out obstruetions in_ blast 

SAFE PERFORATED BY TloLLow DyNaMITe furnaces while the latter 

ae are still in operation, the 
dvnaiite, protected by a elay envelope, being inserted in the red- 


hot mass whieh clogs the furnace. The anthor las proposed to 
use the detonating explosives for testing the integrity of large 
luasses Of metals and their resistance to shock. 

Dynamite has been cmploved in fishing, since submarine explo- 
sions of it will kill or stun fish fora dong distance about the charge. 
Vhis method of fishing, which threatened to deplete the waters, 
has very properly been proluibited by law, but guns are employed 
for projecting harpeous in the whale fishery, and have redueed 
very iieh the danger attending this extra-hazardous oeeupation, 

Nitrog]veerin, Inclosed in tin cans three to five inehes in diam- 
eter and five to twenty-five feet in length, is used for shooting oil 
wells to free them from the solid paraffins with which they become 
choked. ov to shake the oil-hearing sandstone so as to produce a 
erester vield, | In this work the loaded can, having a detonating eap 
attached to its top, is lowered by a wire to the bottem of the well, 
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which is often fifteen hundred feet or more in depth. A per 
forated weight is then strung on the wire, and when the tor- 
pedo is in place the weight is allowed 
to fall, strike the cap, and explede the 
charge. 

Dynamite has been used to knock ont 
the blocking from the wavs when launch- 
ing ships. Fired on an iron plate placed 
on the tep of a pile and covered with a 
tamping of earth or clay, it has suecess- 
fully and econonically replaced the jnle 
driver. It has been found efficient in ex- 
cavating holes in which to plant telegraph 
and telephone poles; in driving water out 
of quicksands in whieh foundations are to 
be laid or shafts to be driven; in slangh- 
tering cattle; m breaking down ice dams 
to prevent imundations; in blowing up 
buildings to prevent the spread of confla- 

: : : Hottow Dynamite Cart- 
erations; in razing unsafe walls of Inrned RIDGE; ELEVATION, 
buildings; in destroying wrecks which en- 
danger navigation, and even in frecing vessels which are hard 
aground on shoals. 

An especially notable instance was in the blasting out of the 
débris in the river at Johnstown after the frightful flood that oc- 
eurred there, which formed an cnormous dam above the bridge 
and threatened its existence, and which was snecessfully and expe- 
ditiously removed by blasting 
after all other means had 
been tried in vain. 

In fact, the amount of ex- 
plosives consumed in the in- 
dustries is so great that the 
quantity employed fer muili- 


tary purposes sinks mte insig- 
nificance. Yet we have failed 
to refer to those industries 
—quarrying and mining, and 


the engineering operations— 
Hottow DyNaMITe CARTRIDGE, in which thev are most ex- 

View from below, : ‘ 
tensively and commonly used, 
heing employed so largely m mining alone that it is an almost daily 
occurrence for blasts containing twenty. thirty. and even fifty 
thousand pounds of explosives to be used in a single charge: and 
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the system of large blasts has even become common in hard-rock 
excavations, such as quarries and railroad cuttings, while im the 
blast at the blowing np of Flood Rock, in New York Harbor, Octo- 
her 10, Ts84, over one Tindred and forty- 
one tons of rack-a-rock, dynamite, and mer- 
eury fulminate were used ina single shot. 
Nor have [ alluded to the use of explo- 
sives by the anarclists in’ their dastardly 
outrages, through which the safety of the 
old and young, feeble and strong, the inno- 
cent and the offending, are alike endan- 
gered; but LE will touch briefly npon the 
applications of these powerful agents in the 
joo-much cultivated industry of safe-rob- 
bing, since T was called npon some years 
neo to demonstrate, before a Government 


Fraxe ox Tues Disk iner  commussion, how safes might be suecessfully 
ING oN Lean Disk. IN 
TESTING THE Erriclkncey a . % 
Petar sa ees a mob with explosives, meaning by the bur- 

elarious operation that the safe should be 

made accessible within twenty-four hours with means such as a 
party of men could smugele into a bank and which might be nsed 
Withort attracting attention or doing material damage to the 
building, and by “mob violence,” meaning that the vaults are 
supposed to he in the hands of a mob which has ample time and 
quantities of explosives at command, and does not eare how much 
noise is made or destruction is wrought, provided the treasure is 
secured. 


attacked either in a burglarionus way or by 


Tu the expernnents made ina burglarionus way, among others, 
a three-thonsand dollar square safe of the most approved construe- 
tion was attacked by inserting in the crevice about the locked door 
four and cieht tenths omnices of ni 
troglveerin, and in eight minutes 
after the operation of loading was 
heenn the charge was fired. with 
the resnlt that the whole of the 
jamb below the door was blown 


ont aud a hele made in the door 


of snflietent size to aciiiit the lane Gius-Corpon Disk. Wath sndented inserip- 
tien. and iron phde npon which the in- 


and arm, while the doors and dive ahd Miscaiior ane Tabs ncumeqaremncel: 


sions of the mterier compartnents 
were Completely shattered, On repeating the eperation with four 
ounecs and a quarter of foreite dynamite the door was completely 
torn off. 
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Among experiments made to demonstrate the resistance of 
structures to attack by a mob was one upon a safe twenty-nine 
inches cube, with walls four inches and three quarters thick, made 
up of plates of iron and steel, which were re-enforced on each edge 
so.as to make it highly resisting, vet when a hollow charge of dyna- 
mite nine pounds and a half in weight and untamped was detonated 
on it a hole three inehes in diameter was blown clear threugh the 
wall, though a sohd cartridge of the same weight and of the same 
material produced no material effect. The hollow cartridge was 
made by tving the sticks of dynamite aronnd a tin can, the open 
mouth of the latter being placed downward, and I was led to eou- 
struct such hollow cartridge for use where a penctrating effect is 
desired by the following observations: 

In molding the gun cotton at the torpedo station, as stated 
above, a vertical hole was formed in each evlinder or block in which 
to insert the detonator, and in 
the final press a steel die was 
laid upon the cake se that an 
inscription in letters and figures 
was forced upon it. This in- 
scription was indented in the 
evlinders and was raised upon 
the surfaces of the blocks. 
When the gun cotton was fired 
untainped, in testing it, the evl- 
inder or bloek was usually 
placed with the imseribed face 
resting on a polished iron plate 
or ron disk, and atter firing, if Hores PRODUCED IN Ii oN PLATES LY BORED 
the gun cotton had detonated it is 
was Invariably found that not ouly was a vorteslike eavity produced 
below the detonator, but that the imscription on the gun cotton 
was reproduced on the iron plate, and, what was most singnlar. 
when the inseription was indented in the gun cotton it was indented 
in the iron plate, and when the inseription was raised on the sur- 
face of the gun cotton it was reproduced raised on the surface of 
the iron plate. In experimentally investigating this phenomenon 
I eveutually soaked several cylinders in water, so that [could bore 
them without danger, and then bored holes of various diameters 
and depths in them, until in the last instance [ bored a vertical 
hole an inch and three quarters in diameter completely through 
the cylinder. ‘These wet evlinders were each placed on a sanilar 
iron plate, a similar dry disk was placed on each as a primer, and 
they were successively fired, when it was found that the deeper 
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and wider the hole in the gun eotton the deeper and wider were 
the holes produced in the iron plate, until when the completely 
perforated gun-cotton cylinder, from which at least halt of the 
weight of explosive had been removed by the boring, was fired, 
the iron plate was found to be completely perforated. 

Advantage was taken of this action of the rapidly moving mole- 
cules to produce some beautiful effects by interposing laces, coins, 
leaves from the trees, and stencils with various devices eut in them 
between the base of the gun cotton and the iron plate, for after 
the detonation of the gun cotton the objects were found to be 
reproduced upon the irou with the utmost fidelity and in their most 
delicate parts, and the impressions were raised upon the iron as the 
objects had been before the explesion. 

Th one instance a disk of gun cotton was placed in a tin which 
had been used in canning peas. The disk was covered with water 
so as to be completely immersed 
init, and a seeond dry disk, with 
which to fire it, was placed upon 
the wet one. The face of the 
ca resting in contact with the 
iron plate was originally the top 
of the can, through which the 
vegetable liad been introdueed, 
and it was consequently grooved 
where the cover was soldered 
on, aud it also had an irregular 
drop of solder over the veut 
hole, the solder being. raised, 
therefore, above the general 
level of the faee. On firing, the can was completely volatilized 
or commilnnted as usual, but the face of the can was reprodueed in 
every feature and with the original values of the surface, the groove 
beige indented i the iron, and the solder being raised above the 


Maple Lear nkeroptcep on Tron Pate. 


rest of the impression. 

In another instance a disk of gun eotton three inches in diam- 
efter was placed in a tin can five inches in diameter, and the can, 
Which had a smooth bottom, placed on the faee of an iron I-beam. 
The can was filled with water so as to just cover the gun cotton, a 
second dry emacotton disk was placed on the wet disk of a primer, 
both being in constant contact with one side of the can, and the 
system detonated. Asa result the can and water disappeared and 
the face of the beam was torn off, but on recovering the pieces and 
matching them it was found that not only was the smooth base of 
the gun cotton and the faee of the can reproduced in the iron, but 
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in the space between the gun cotton and the side of the can, oecn- 
pied hy the water, three distinct sets of waves were produced, lay- 
ing an increasing amplitude from the center proceeding outward. 
It is evident that many curious effects can be produced with explo- 
sive substances, and [ do not doubt that useful applications will be 
found through a close study of the phenomena attending them. 


A YEAR'S PROGRESS IN THE KLONDIKE. 
By Pror. ANGELO HEILPRIN, 


WO years ago the difficulties of reaching the Nlondike were 
thought to be of sneh a nature as to preclude the probability 
or even possibility of Dawson ever becoming a place of permanent 
habitation. The trials of the Chilkoot and White Passes were 
exploited in magazine and journal from one end of the continent 
almost to the other, and the wrecks of humanity, and particularly 
of the thousands of beasts that lay seattered along the trail—the 
tribute to the Sahara tured to shame—were appealed to as grim 
testimony of the almost insuperable barrier which separated man 
from the object of his search. ‘To-day, and since July 6th of the 
past year (1899), a steam railway traverses the full forty-two miles 
of the White Pass trail, and the traveler enjoys the beauties of 
the subarctic landseape in much the way that he enjoys the trip 
through the ANeghany Mountains in the East, or of the prairies 
in the West. Deposited at Bennett, on Lake Bennett, at virtually 
the head of navigation of the mighty Yukon River (otherwise 
known as the Lewes), he engages passage on one of several commo- 
dious steamers heading down stream or northward, and with one 
change—at the Miles Caton and White Horse Rapids, where 
there is a five-mile portage—reaches Dawson after a voyage, de- 
lightful in its change of scene and novelty of experience, of from 
four to six days. It is a fact, therefore, that with a strict timing 
of departures the traveler from New York may make the journey 
to Dawson in summer time in twelve days, and exceptienally even 
in less; and the journey has indeed been made in eleven days and 
ahalf. Such is the change which the effort of Jess than two vears 
has accomplished. 
The Dawson of 1899 is no Jonger the Dawson of 1898, and 
much Jess that of the year previous. The thousands of bateaux 
that were formerly lined up against the river front, In rows six 


Note.— Acknowledgment is here made to Mr. E. A. Hege for the use of most of the 


photographs accompanying this article. 
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deep and more, and comprising all manner of craft from the small 
canoe to sliced scetions of seows, have mostly disappeared, and in 
their place we now find the graceful and mneraceful forms of 
varving types of steamboat. It is no uncommon thing to find 
five or inere of these larger eraft tied up at one time to the 


Rarrietr Brotukrs’ Pack Train, Dawson. 
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river front. and the amplitude and majesty of the Mississippi boats 
eain but Little in a comparison with some of the larger craft of 
the Yukou River. Overhune signs call attention to the tlymg 


qneens of the river, the Bouanza Wing, Canadian, and Sibyl, and 
thousands are offered upon the result of the race to the White 
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Horse Rapids. So here, as in the olden days of the Mississippi, the 
struggle for supremacy has led to the opening of the throttle and 
to the scraping of the fire box. Upward of a hundred arrivals from 
down the river were registered at Dawson during the season of 
open water of 1899. 

Dawson has been further put into comparatively close touch 
with the outer world by the entry of the telegraph, and since the 
early days of October messages have been treely going to the sea- 
board at Skaguay. It is true that a cableless streteh of hundreds of 
miles still separates this town from the nearest port of importance 
on the continent, but doubtless before very long even this blank 
in the line of communication will have been supphed. It may be 
first by means of wireless telegraph, as it is mooted that the Cauna- 
dian Government looks with favor upon experimentation with the 
Mareoni system; or, what is more likely, the desired end will be 
brought about by the laying of a contmuous wire. The extraordi- 
nary rapidity with whieh the five hundred to six hundred miles of 
land wire were laid—five and seven miles per day—speaks well 
for the morale of the Canadian sapper and engineering service. 

In its commercial and residential aspects the eity has made 
vast progress. The days of ingulfing mires are virtually over, and 
from one end of the town almost to the other, one may safely tread 
the streets on secure board sidewalks. Not alone the main street 
is furnished in this way, but also several of the streets running 
parallel with it, and parts of streets that run aeross at right angles. 
A wise enactment, not perhaps absolutely just in its details, has 
swept off the shacks and booths from the river side of the front 
street, and one now enjoys an almost uninterrupted view of the 
opposing bank of the stream, already marred by giant advertising 
letters announcing bargain sales in merehandise, and directing to 
particular shops in the metropolis of the North. 

The shops of Dawson have risen to the dignity of establish- 
ments having corrugated-iron covers, plate-glass fronts, and red- 
wood shelves and counters. Following closely upon the pioneer 
constrnetions—department stores, they might be elassed—of the 
Alaska Commercial Company are the depots of the North Ameri- 
ean Trading and Transportation Company, the Alaska Exploration 
Company, Ames Mercantile Company, and the Yukoner Company, 
several with retaining wareliouses placed beyond the reach of a 
city fire and with dimensions that would lend dignity to locations 
of much larger size than the emporium of the North. Many of 
the smaller shops also carry a varied line of goods, but others are 
restricted to a specialty, and their wares are now offered at rates 
which are in the main only reasonably in advance of the “high” 
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rates of the Westen coast towns. ‘There are execptions to this rule, 
however, especially where skilled local labor is called into requisi- 
Bor wi nontalacture. ‘Tins fourtecn dallatstor a pair of trou- 
com nade to order strikes the Imagination rather forcibly, when a 
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first-erade quality of heat or shoe ean be obtained for five dollars 
and stx dollars, Really good meals aay be proeured almost every 
S hvectae ieaiicacdolien Losuclonueammb ap lias ariel thie: est hotels 
supply twenty one meas for twentyetive dollars, and these do not 
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absolutely rejeet deheacies of one kind or another. Cow’s milk 
can now be had as a regular adjunct to coffee, since the milcher is 
uo longer a stranger to the country. The price of rooms in the 
hotels still remains high—from four to six dollars per might, with- 
out meals—but the character of these rooms has materially im- 
proved, even though they would be considered with us decidedly 
third rate. In a few establishments of a more private character, 
lodging for a certain amount of permaneney may be had for fitteen 
dollars the week, or, where the condition of the surroundings is 
not closely scanned, for even less. .\ new and capacious hotel, the 
Ifotel Metropole, reared trom the wealth of the “ King of the 
Klondike ”’—Alexander MaeDonald—has recently been added to 
those of less pretentious design which served the community last 
year. A heavy cut in rates is promised. 

The conflagration of April 26th, through which perhaps one 
quarter of the business portion of Dawson was burned to the 
ground, has given opportunity for the introduction of improve- 
ments, and the most important of these is that which las resulted 
in the removal of houses and resorts of evil repute from the heart 
of the city and consigned them and their inmates to a localized 
area or “tenderloin” district. Women of refinement may now 
parade the streets without having their finer sensibilities offended 
through the puble intrusion of the immorals of the lower world. 
The tone of the public places of amusement, the theaters and 
dance houses, has also been in a measure elevated, even if far from 
suficiently se, and some real talent occasionally sparkles behind 
the footlights. A new “opera house,” with a seating capacity of 
perhaps seven hundred or eight hundred, but advertised for two 
thousand, was thrown open to the publie last August, after a con- 
struction, it is claimed, of only two weeks. Its season’s répertoire 
included, among other plays, Michael Strogoff and Camille, both 
of which, even in their crndest type of presentation, felt well of 
the public pulse. 

School education plavs as yet little part in the morals of the 
Dawsonites. The greed of fortune has left seant time for the con- 
sideration of educational matters, and what little of sehool train- 
ing is imparted to the vouth of tender vears comes largely in the 
shape of a heneficenee from private hands. Tf the issuanee of 
newspapers be properly elassed as belonging to education, then 
Dawson has made material advances during the past year, for, in 
addition to the three weekhes which more than supplied all the 
information that was needed toe the inhabitants of 1898, it las new 
a daily (the Dawson Daily News) and a Sunday paper (The 
Gleaner), while the pioneer Nugget has been couverted into a seimi- 
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weekly. Some of these journals, which in typographieal detail 
stand fully equal to many of the foremost journals of the United 
States, are devoted largely to a vilification of the Yukon govern- 
ment, and secondarily to the nonpartisan interests of the commu- 
nity. But little space is given over to murders and daring deeds 
of robbery, since occurrences of this kind, thanks to the eontinued 
vigilance and efficiency of the Noriliwest Mounted Pole, are all 
but unknown, and the safety of possessions is as well established 
as that of the person. ‘The shooting of an actress by her lover, 
followed by the suicide of the murderer, furnished the sensation 
for the vear; but previous suicides, also in the ranks of the theat- 
rical profession, had already paved a way to this form of excitement. 

Two or more lines of telephone mute Dawson with the nearer 
mining region, and a partial city service has also been established. 
The city remains as yet without an clectric-lght plant, but it is 
by no means unlikely that before the present season has passed the 
darkness of the winter night will be lifted by the are light, and 
much of the oppressiveness of the closed season thereby removed. 
After two winters of experience, the Dawsonites continue to think 
lightly of the “* terrors” of the cold, and to but few apparently is 
the extreme of temperature a deterrent to exercise. Sleighing 
continues to be a pastime, with the temperature marking 40° to 
50° below zero, but only with this season does it enter into the 
category of a fashionable recreation. Tlitherto dog-sled teams per- 
formed the full service of winter travel, and divided with skating 
and “ski -ing the winter exercise; but this year the snow eause- 
ways will be lively with the jingling of cutter bells and the rapid 
pacing of the horse. 

One can not help remarking the vast improvement in the gen- 
er: tone of Dawson society, if by that term we may inelude all 
that constitutes the population of the city. More particularly is 
this marked in the case of women, among whom it is no longer a 
rarity to meet with striet refinement and enliure.  Musieal sotrées 
register among the events of the weck, and Hterary recitals are not 
exceptional. The male portion of the population has also under- 
gone a refining process through the departure of hundreds or even 
thousands of “Inms,” who only too late for their eomfort diseov- 
ered that their presence was neither a ueceessity to Dawson nor a 
mainspring to the extraetion of gold from the soil. By their de- 
parture the city has probably suffered a decrease in its population 
of some three thousand to four thousand, but las more than re- 
ceived compensation in that stability of purpose which such elimi- 
nation always insures. <As a city of about thirteen thousand in- 
habitants, it enters upon its history in the year 1900 with principles 
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cast largely upon a pure business basis, and with a future that is 
bound in with the preduct of the soil. 

The gold resource of the Klondike region seems fully to sustain 
the anticipations which had been put forth touching the product 
of 1899. The better-known ereeks, such as the Bonanza, Eldo- 
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rado, and Hunker, have kept well up with their record of the 
previous year, and give indications of continuing as important fac- 
tors in the calculation of output for some time to come in the 
future. The introduction of a certain amount of mining machin- 
ery, such as steam drills, thawers, and powerful pumps—applied 
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more particularly to the deposits of the benches and hillsides— 
~ coupled with a more detinite method of conducting extensive opera- 
Hons on a comparatively economle basis, has given fresh impetus to 
the work of mine holders, and made Jargely remunerative that 
which had promised to be little profitable. A more just adiminis- 
tration of the mining daws has helped to a considerate feeling 
among the miners, and reduced very materially the grievances 
which formerly fell with thick foree upon the otlices of the Re- 
eorder and Gold Commissioner, Access is now easily had to the 
records of claims, and individual > receive an early and 
proper hearing. Electric plants have been introduced on some 
of the elaims, so that there need be no mnterruption in work for the 
full twenty-four hours of the day. 

Apart from the discovery of rich pay-dirt on creeks and gulehes, 
such as Last Chanee (tributary to Hunker), Gold Bottom (tribu- 
tary to Sulphur), and American, Magnet, and Adams (tributary 
to the Bonanza), concerning which much skepticism was expressed 
last vear, the filling in of assumed barren gaps in the general Ine 
of erceks has done much to inspire the feeling that more of the 
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broad area is gold-bearing than the first surveys and explorations 
“indieated —a feeling to which particular confidence has been 
given by the surprising wealth which has been washed ont from 
the hillsides. For a nearly continnous four miles of the “ left 
limit’ of the Bonanza, extending northward from Gold Will at 
the conflnenee of the Eldorado to the “forties below discovery,” 
the crests of the hills at an elevation of some one hundred and 
eighty to two hundred feet above the creek are laid bare with the 


work of the shovel, pick, and drill, and the same or a eorrespond- 
Ing stratigraphical height is pierced elsewhere along the streani. 
Gold Vil (and Freneh Tl, on the Eldorado side), Skookumn, 
Adams, Magnet, and Ainerican Pills, and Monte Criste, all have 
their sumimit- eapped by what is new familiarly known as the 
“white laver “—a feature in the landscape as interesting to the 
eastial tommst as the constimetion is important to the more tortu- 
nate claim holders who are located here, 

Up to this time no quartz locations determined to be of posi- 
tive valne have been located, although a goodly number of * quartz 
reefs,” “ Jodes,” and kidney asses have been staked, restaked, and 
recorded, Some of these jiave shown gold in sniadl quantity, but 
in by far the greater mimber of cases they have proved absolutely 
barren, and are without promise of vielding anvthing. The antici- 
pation of inany, natimally fostered by individual wish and hope, 
that an originating or Smother? lode ammnst be present and found 
somewhere vests without any geologieal support so far as evidence 
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has been aceumulated up to the present time, and there is nothing 
that looks like a promise to the geological eve. At the same time, ’ 
it would be premature to assert that such a reef or series of reet~ 
may not be discovered in the future. The Jill crests that have 
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furnished so much of the white material of the high benches of the 
Bonanza and the Eldorado may perhaps be searched with best 
advantage in this direction, and thenee extended to the water 
parting which surrounds o¢ incloses the upper waters of Gay Gulch. 
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No estimate, naturally, can yet be put to the total gold supply 
of the Klondike region, but to inqniry that is frequently put re- 
eardiug the future existence of Dawson as an energetic mining 
camp one ean unhesitatingly answer that this existence is assured 
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for many years to come, and there are indieatious that point to a 
permanence independent of the simple supply of gold. 

Vhe earlier conceptions of the extreme severity of the elimate 
of the Yukon Valley forbade the hope of agricultural possibilities, 
It aamore intimate knowledge of the conditions prevailing in the 
UCU ee eneoneok Lomb ny te months’ duration, with day- 
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light and day heat protracted far into the normal hours of night— 
and a comparison of these conditions with somewhat similar condi- 
tions prevailing elsewhere, have given hope not alone of a possibil- 
ity, but of a probability, and there are few to-day who doubt that ag- 
riculture may not be practiced with at least a legitimnate amount of 
success in many parts of the Yukon basin. This probability has, in- 
deed, been already emphasized by Prof. George Dawson, and the 
more recent examinations of Alaskan territory, made by Colonels 
Ray and Abererombie, confirm with a conviction the reference to 
American soi]. The feeble but more than promising efforts in 
agriculture and gardening that were made in the region about 
Dawson in 1898 have borne surprising fruit in 1899, and while the 
results may not, for various reasons, have proved in all cases remu- 
nerative to the “ prospector,” they at least clearly demonstrate 
the possibilities to which the future may lay claim. Cabbages, 
turnips, peas, radishes, lettuce, and beans are now raised to per- 
fection in favored spots along the Yukon and Klondike, and qn 
scattcred hillsides of the Bonanza and Eldorado, and a good 
promise is also held out for the potato. In the charming spot 
known as the Acklin Garden, situated on the Klondike about two 
miles from Dawson, oats and barley, sown on April 26th and May 
22d respectively (1899), were grown to beautiful heads, and har- 
vested in the middle of August. No wheat had ripened up to 
that time, and I suspect that, owing to a hight frost which took 
place on the 19th of the same month, none of this grain came to 
maturity. Radishes sown on April 24th were collected on May 
20th, and string beans, whose seed was seattered on May 26th, were 
collected on Angust Ist. Other suecessful crops were those of 
beets, onions, and spinach. 

The exquisite beauty of the flower garden in this spot rivets 
the attention of all passers-by, and few there are who do not for 
a moincnt lav aside their packs to enjoy the feast of color that is 
presented to them. Poppies of the size and brilliance of those 
which adorn the fields about Naples, chrvsanthemums, gorgeous 
dahlias, pansies, the cornflower, mignonette, and centaurca are 
part of the outside bloom, to which Nature “bevond the fence” 
has fittingly edded the wild rose, anemone, fireweed, and forget-me- 
not. Such is the aspect of the region which to-day illumines the 
far North, and carries with itself a hopeful promise to many and 
the certainty of disappointment to many more. 
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THE DECLINE OF CRIMINAL JURISPRUDENCE IN 
AMERICA. 
By GINO C. SPERANZA. 


ILE rights of personal sceurity, personal liberty, and private 
property have been called the “ rights of the people of Eng- 
land,” and may be said to constitute the richest heirloom in the 
Anglo-Saxon family. While, in a certain sense, they belong to 
all civilized people, yet, in their practical application, they are 
peculiarly the creation of Anglo-Saxon common sense and love of 
order. The underlying principle of these rights, clothed by the 
Latins in the seductive garb of Liberté, Mgalité, Fraternité, gave 
us a Reign of Terror, a Commune, and finally a doubtful republican- 
ism; but the same prineiple, embodied in the less dazzling formula, 
“* That no man shall be deprived of life, liberty, or property with- 
out due process of Jaw,’ produced in the hands of the Anglo- 
Saxons more enduring democracies “ of the people, by the people, 
and for the people.” 

With the instinet of a race born for self-government, the An- 
elo-Saxous have ever sought and almost always found the highest 
safeguard for their ancient rights in the courts of law. Between a 
partisan Legislature and a tyrannical Exeentive an honest judiciary 
has generally been found ready to annul the exeesses of the one 
and to prevent any infringement by the other; so that it has 
become a belief, having the force of faith, that in our courts will 
be found the bulwark of those liberties which we consider essen- 
tial to the full enjoyment of life. 

Laws and courts, however, are after all the creation of men, 
and, like all such creations, they are necessarily imperfect and 
fallible; or, more correctly, they are organisms whieh develop and 
improve. Jn other words, Justice and Jaw are only relatively im- 
mutable and perfeet. They do, indeed, represent, in a sense, ab- 
stract perfection, and at any given time they must be considered 
the highest criterion of Imman conduct. But justice and law are 
net such divinities that they ean withdraw themselves from the 
operation of those forces which we call progress. Seriousness, dig- 
nity, and venerability are not sufficient to sustain the majesty of the 
law; it needs also adaptation to those higher conditions and broader 
views which mark the growth of luunan thought. The more we 
come to look upon Jaw as the standard and gauge of upright human 
action, the more do we grew to expect it in consonanee with the 
highest dictates of human knowledge and reason, for what is above 
us nust represent what is best in us, else it will be neither respeeted 
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nor obeyed. Whenever this consonance is not found, human be- 
hef in the dignity of the law and in the efficacy of justice ceases. 
For, theoretically at least, law is so near ideal perfection that the 
least defect destroys it entirely; and by this “ideal perfection ” 
is meant that laws must reflect the highest and soundest thought of 
every age. Laws that fail in this cease to be a power for good; 
they are then looked upon either as ridiculous or as oppressive. If 
the former, they defeat their ends by becoming dead laws; if the 
latter, they become a source of disorder and discontent. Hence we 
see that jurisprudence is essentially evolutionary and progressive, 
aud that the majesty of the Jaw does not lie in its age but in its 
perennial youth, or, more correctly, in its successive rejuvencscence. 
It is true that in China the antiquity of a law is its highest pres- 
tige, but, as a consequence, Chinese justice is proverbially inefti- 
cient and barbarous. Jt therefore follows that the constant study 
and improvement of what we have called the safeguards of our 
fundamental rights should be our highest duty, and the object of 
the care and solicitude of the State. It is not enough to rest con- 
tentedly in the thought that a Magna Charta, a Petition of Rights, 
and sundry written constitutions protect us. Their very exist- 
ence is but an argument for our eternal vigilance. Now, the 
question to be here examined is whether we have exercised that 
eare and vigilance which are essential to the free enjoyment of 
our rights. 

Let me premise the statement that the protection of the rights 
of life, liberty, and property is peculiarly within the province of 
the criminal law. What constitutes the right of life, liberty, and 
property can not be defined or described, except negatively by a 
definition of what will be deemed its infringements. These we 
eall crimes. To declare what acts come within the definition of 
such crimes is the function of the criminal courts. 

It is upon the criminal law, therefore, that we must rely for 
the enunciation of what acts shall constitute a breach of the right 
of life, liberty, and property, and it is to the criminal bench and 
bar that we must turn for the correct interpretation and applica- 
tion of such enunciations. Hence the more time and attention 
we devote to the study of criminal legislation and to the enlight- 
enment of the criminal bench and bar, the more will the safety of 
our rights be increased and strengthened. Likewise, the more we 
allow criminal legislation to be the product of hasty consideration 
and the criminal bar to drift into disrepute, the more the safety 
of our rights will be proportionally weakened. 

The first question that presents itself is, “What is done by 
our law schools for the study of criminal law?” The answer is 
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not very encouraging. Let us take those law schools which are of 
most importance, cither by reason of their curriculum or of their 
attendance. Jlarvard, with a three years’ course, devotes two 
hours a week for one year to criminal law (ineluding criminal pro- 
cedure). Allowing nine months of four weeks each to the scho- 
lastie year, and a weekly average of cighteen hours, it will be 
found that the time devoted to the study of criminal law (includ- 
ing procedure) is a little over three per cent of the entire course. 
By a similar computation we find that Columbia devotes to crimi- 
nal law (and procedure) a little over four per cent of the entire 
course, Which is about the percentage given by Yale and a little 
lower than that of the Universities of Michigan, Cornell, and New 
York respectively. 

These computations are based upon figures given in the cata- 
logues of those universities, or kindly furnished by the deans. 
Nothing more eloquent of the decline of the study of criminal 
jurisprudence in our country could be eited. But the catalogues 
of these law schools add further proof. At none of them is there 
a professor whose instruction is confined solely to criminal law. 
Nearly all the instruetors in criminal law devote but a small part 
of their time (and probably of their study) to the teaching of this 
subject. In Columbia the instructor in criminal law is professor 
of international law and diplomacy; * at Ilarvard the ineumbent of 
the chair of criminal law teaches the law of earriers; that of Michi- 
gan teaches the law of bills and notes and of public corporations; 
that of the New York University the law of sales and wills. It 
iz, moreover, a significant fact that the faculties of the above- 
named institutions, while recommending to law students the op- 
tional study of political economy, constitutional history, taxation, 
physical science, English literature, and modern languages as con- 
ducive to a higher standard of legal culture, utterly fail to advise 
them to pursue courses in criminal anthropology, criminology, or 
penology. In other words, it is deemed advisable that the future 
lawyer should bring to the aid ef his eivil practice the complemen- 
tary knowledge of French and history, for instance, but it is of 
no importance that he should be acquainted with the results of 
modem crhninolegie and penologic research. Thus the conelu- 
sion is forced upon us that the study of eriminal law, whose 
importance I have endeavored to set forth, has become a subject 
at sufferance in our universities, a practically optional course 

* This haa since been changed; but the change makes the case worse, as the new in- 
structor in criminal Jaw teaches not only two branches of the law (as under Jast year’s 


eourse), but five—viz., Criminal Law, Wills and Administration, Common-Law Praetice and 
Pleading Bankruptcy, and Bailments and Carriers. 
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of little consequence to the student, and of no interest to the 
teacher. 

From the very beginning of his legal career the future lawyer 
is made to feel that the field of criminal law is not the one in 
which to exercise his best talents. Both the school curriculum 
and popular sentiment strengthen this prejudice. To the com- 
munity at large our criminal courts have come to mean places 
where criminals are sentenced or rogues saved on technicalities; 
they have ceased to be centers of justice, where innocent men are 
saved and guilty men tried according to the law of the land. 
Hence has arisen the popular belief (despite the rule that the ac- 
cused shall be considered innocent until his guilt is proved), shared 
in a measure by the bench and bar, that every man accused of 
erime is criminal and depraved, and that, therefore, contact with 
him should be avoided. Thus the criminal lawyer, who necessarily 
must come in touch with such alleged crime and depravity, is prac- 
tically ostracized not only from the community but also from the 
civil forum. 

The existence of such prejudice against the criminal bar is most 
deplorable. Men of ability and position will shun criminal prac- 
tice, leaving the field clear to unscrupulous shysters. Let it be 
remembered that to a man charged with the commission of a crime 
and deprived of his liberty the lawyer appears a savior; that the 
accused is practically at his lawyer’s mercy, being under most try- 
ing duress and very easily influenced. The temptation for unpro- 
fessional dealing is here at its highest, because of the manifest ad- 
vantage of the lawyer who is able, or whom the client believes 
to be able, to unlock the prison doors. It takes men of more than 
ordinary fiber to persistently resist such temptation in all its forms. 
Hence the necessity of upright and learned men at the criminal 
bar. But how few are our great criminal practitioners! How 
often have I heard lawyers, too young and clientless to allow them- 
selves preferences, declare most decidedly that they were willing 
to do anything “except criminal law ” ! They had been trained to 
look upon it not merely as inferior but as degrading practice. 
Yet it is common knowledge that in European countries, where 
less boast is made of inalienable rights, it is the ambition of all 
lawyers to get a reputation at the criminal bar. It is there, in 
fact, that reputations are made. 

It is likewise in those countries where many would make us 
believe that life, liberty, and property are not as sacredly guarded 
as in our own country, that the criminal laws are a constant object 
of scholarly study and investigation. The great progress made 
in the study of crime, the building up of a criminal science and 
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a criminal sociology, is almost exclusively the work of Continental 
criminologists. Penology has indeed engaged our attention, but 
criminology has been almost practically ignored by us. 

Of criminal law it was long ago said that, “by reason of the 
numberless unforeseen events which the compass of a day may 
bring forth,” the knowledge of its provisions “is a matter of wni- 
versal coneern.” Yet, despite this “ universal concern,” our erimi- 
nal law has been and still is inferior to our eivil law. I have 
pointed out at the beginning of this article how the majesty of the 
law depended essentially upon its ever-reeurring rejuvenescence; 
that law was a living organism, subject to change and the forces 
of evolution. 

The theories on criminal responsibility and on erime in general, 
in the light of modern medical, anthropologie, and sociologie sci- 
ences, have completely supplanted the old doctrines, yet criminal 
legislation has apparently taken no notice of them. Modern sei- 
ence tells us that our antiquated tests of criminal responsibility 
result in sending hundreds of men to prison who ought to be sent 
to asylums, but we do nothing to avoid this scandal. Under our 
system the courts are obliged to let the conelusions of the learned 
judges who oceupied the bench three hundred years ago have more 
weight than the positive investigations of the men of science of 
our day, and so, consciously or unconsciously, numberless crimes 
are committed in the name of slare decisis.. True it is that in 
some jurisdictions, and notably in New York, the courts have ree- 
ognized to some extent the progress of science and its influence 
upon juridic theories. Dut even in these cases the concession 
has been made only in civil cases. Thus Mr. Bishop, in his Crimi- 
nal Law, is obliged to point out that our courts recognize two kinds 
of insanity—to wit, civil and criminal irresponsibility. Why the 
test to be applied in the case of the validity of a will should be 
different from that applied in the ease of murder does not seem 
very clear. The scientific test as to insanity has been oftentimes 
recognized and applied by our civil tribunals, but the eriminal 
judges still cling with unabashed attachment to the unscientific 
und unprogressive rule in MeNangliten’s case. The Guitean trial, 
which followed that celebrated decision, added fresh authority to 
the English view, and practically made the rule to be applied in 
erininal trials a legal dogma. 

Jn an able and exhaustive paper by Mr. J. JL Dougherty on 
this very subject, before the Society of Medical Jurisprudence, 
the evils of such doginatisin in criminal law are strikingly set forth. 
“Life,” he said, “shonld be as sacred as property. While society 
needs protection from the criminal, it does not require that the 
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protection should be insured through the application of a fallacious 
and diseredited legal dogma.” 

This is but one example of the unprogressiveness of our erimi- 
nal jurisprudence. Yet, if we really have the ancient principle 
of the right of life and liberty at heart we ought to recognize that 
this legal dogma is a greater menace to the practical abrogation 
of the right than the despotism of an unscrupulous executive. 
For while the latter is an infringement of a right which the law 
forbids, the former is a breach of a right which the law sanctions. 
Again, the theories regarding the object of penal provisions have 
entirely changed. Punishment has been scientifically shown to be 
practically useless either as a deterrent or as a correctional remedy. 
Yet our penal codes are confessedly based on the idea of punish- 
ment and retribution. We have indeed made some little headway, 
such as indeterminate sentences and suspension of judgment, but 
only in a scattered and tentative way. 

The additions to or changes in our criminal codes have been 
unimportant and unprogressive. What additions are made are 
slipshod in their make-up, at times partisan in intent, seldom in 
harmony with the teachings of modern science, and oftentimes in 
disregard of fundamental principles. Our legislators grant “ hear- 
ings” before passing a law affecting the business of a few privi- 
leged men and give it due weight; but eriminal bills, which may 
affect the public, are generally “rushed through,” probably be- 
eause of an absolute lack of interest. This is but a repetition of 
Blackstone’s complaint against criminal legislation in his day. “ It 
is never usual in the House of Commons,” he wrote, “ even to read 
a tall which may affect the property of an individual without first 
referring it to some of the learned judges and hearing their report 
thereon. And surely equal precaution is necessary when laws are 
to be established which may affeet the property, liberty, and per- 
haps the lives of thousands.” And he thus concludes his obser- 
vations: “ The enacting of penalties to which a whole nation should 
be subject ought not to be left as a matter of indifferenee to the 
passions or interests of a few, who upon temporary motives may 
prefer or support such a bill.” 

The lack of public interest and of intelligent consideration by 
the people and the bar in eriminal problems and eriminal legislation 
are clearly shown by the paucity of criminal statistical data fur- 
nished by various States. 

Penologieal research is based on an intelligent study of sta- 
tistics, and civilized nations, recognizing this faet, have provided 
elaborate systems of records based on the suggestions of statistical 
science. But with us statistical facilities in the field of crime are 
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not merely primitive or old-fashioned, but in many cases shame- 
fully absent. In reply to requests addressed to the Secretaries of 
State of various States for oflicial statistics of erimes committed 
in their respeetive jurisdictions, the answers I received were in a 
number of eases negative. The officials mentioned replied that 
no statisties were published by the State in Ilinois, Georgia, New 
Jersey, Tennessee, Kentueky, Maryland, Vermont, California, 
Idaho, Missouri, South Carolina, Connectieut, Texas, Wisconsin, 
Nebraska, Mississippi, Virginia, Colorado, and Kansas. It is true 
that in some of these States this lacuna is filled in by special prison 
reports or reports of comuiussioners or of the attorneys-general. 
But even in these eases, as well as in those published officially by the 
State (Ohio, Indiana, New York, Massachusetts, and Louisiana), 
the information furnished is a monument of antiquated methods 
and of very little value to the student of eriminology. How, then, 
ean we study the grave questions of crime and criminals without 
a basis of computation? 

It may be true, as some claim, that Continental jurists have 
refined the criminal law to an unpractical degree and too much 
on elassie and theoretic lines, but it will not be claimed that by 
adhering to an old-fashioned and obsolete eriminal jurisprudence 
the Anglo-Saxons are safeguarding their fundamental liberties. 
That there is something essentially wrong, or at least antiquated, 
with our criminal law is evidenced by the popular discontent against 
it, which is too widespread and insistent to be the result of igno- 
rance or sentiment. If there is inertia as to changes in the law 
it is probably because, while fecling that there is something wrong, 
the people either ean not define it or the conservatisin of centuries 
in this field is unconsciously affeeting their better intentions. Who 
will deny (and I address this question to lawyers and judges) that, 
nuder our system, guilty men escape and innocent men suffer in 
larger numbers than it should be, even allowing for the defeets 
inherent in all human systems?—that technicalities and not facts 
often save scoundrels; that unscrupulous lawyers do not avoid 
them, and the best of judges are obliged by legal doginas to respeet 
them? Who will deny (and T address this question to sociologists 
and penologists) that the penal provisions of our present laws are 
Inappropriate, inelastic, and unscientific; that they neither pre- 
vent nor reform; and that the basie principle of our penal codes 
is still retribution and punishment? Can it be that the right of 
life, liberty, and property is becoming a pious frand? Of course, 
it is not claimed that we have less hberty now than our fathers 
had three centuries ago; progress never stops, and eaeh day is 
something gained; but it secims clear that the juridie basis and 
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form of our liberties have not kept up with the progress of those 
very liberties. Yet, what we call rights must have a counterpart 
or reflection in our laws. We inay, wlile enjoving those rights, 
forget that the juridie basis on which they stand is crumbling with 
age. Unless that basis is rejuvenated the entire edifiee must even- 
tually fall. Wale we are in full possession of our rights we need 
no laws to guarantee them; but it is when those laws are encroached 
upon that there arises the necessity of Juridic sanction for them. 

The right of life, Hberty, and property constitutes the essence 
of the “Jaw of the land.” But the conception of rights, as we 
have seen, changes aud progresses. The law of the land must hke- 
wise change and progress. 

Laws mav be the highest and best creation of man’s intellect, 
but they are not “hedged in by any divinity.” That is why they 
ave neither infallible uer unchangeable. Yet, as the highest and 
best creation of man’s intellect, and as the final criterion of human 
publie conduct, they should conform to the best thought and to 
the highest scientific progress. If they do not approach this stand- 
ard they are worse than useless, for they become legalized means 
of oppression. Tt is then that Justice needs a bandage over her 
eves, not to avoid partiality, bunt to hide her shame. 
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By CARL UH. EIGENMANN, 
PROFESSOR OF ZOOLOGY, INDIANA UNIVERSITY. 


“An investigation into the history of degenerate forms often teacher us more of the 
causes of change in organie Nature than can be learned by the study of the progressive 
ones,” — W EISMANN, 


VHE caves of the United States are inhabited by three cave 
salamanders, two of them with degenerate eves; by six cave 
fishes, all with impaired vision—five of them with rudimentary 
eves, one with eves the most degenerate among vertebrates; and 
by several mammals. It is thus seen that among the interest- 
ing features of the North American fauna the blind vertebrates 
are not the least. Yet during the past twenty-five vears the only 
additions to onr knowledge, aside from diagnoses of new species, 
have been a few random notes on the habits and a short account 
of the eye of Troghchthys by Ihohl. 
Various classes of vertebrates have blind members, Int no large 
vertebrate has become blind or permanently taken up its home in 
eaves. Blatehley reports that a number of cats have established 
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themselves in Wyandotte Cave, where they bring forth and rear 
their young. They have exterminated the cave rats, and now sta- 
tion themselves in a narrow passage of the cave and capture bats 
as they fly through. 

Among the permanent residents in dark places we have, among 
maminals, the moles, which habitually live in burrows of their own 
make. ti Mammoth Cave lives a rat 

Neotoma penunsylvanica. In Marengo 
Cave, Indiana, white-footed mice have es- 
tablished themselves. Although with un- 
impaired eyes, they have acquired ears and 
whiskers longer than the rest of their kind 
living outside, 

In Florida occurs a blind hzard—Rhi- 
neura floridana. It burrows in the ground, 
and is colorless and blind. 

Of salamanders, one blind species lives 
in European caves. In the large caves of 
the eastern United States no blind sala- 
manders have been found, although other 
~pecies, especially Spelerpes maculieauda, 
abound. In the caves of Missouri a veiled- 
eyed salamander, Typhlotriton, has been 
Bie. 1.—The eave salamander desertbed within recent vears by Stejne- 

ee ie ger, Still another salamander, Typhlo- 

inolge, having rndimentary eyes, has been 
east np from an artesian well at San Mareos, Texas, and occurs in 
the cave streams about that place. 

The most abundant of the blind vertebrates, both in individuals 
and in species, are the blind fishes. ‘These, from their geographical 
distribution, may be separated into three groups: (1) Those inhab- 
iting the depths of the ocean; (2) those inhabiting dark places 
along the shores of the ocean; (3) those inhabiting the under- 
ground fresh waters. 

The fishes, blind or partially blind, living in the depths of 
the ocean bordering the American continents, are as follows: 1. 
Tpnops Murrayi Giither lives at depths varying from 955 fathoms 
to 2.158 and has the very wide distribution sugeested by the loeah- 
ties from which specimens have been secured—viz., off the coast 
of Brazil, near Tristan da Cumba, near Celebes, latitude 24° 36’ 
north, longitude S49 51’ west, and off Bequia. This is the only ver- 
tebrate in which no vestige of an eye has been found. Ipnops stands 
alone tia family. 2. The Brotulidie have several members blind 


or with very much redueed eves in various parts of the globe. 
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Aphyonus mollis G. and B., 955 fathoms, and Alexeterion parfaiti 
Vaillant, 5,005 metres, are the only ones found in the neighbor- 
hood of America. 3. The Lophitdze are represented by Mancalias 
Sehufeldtii Gill, from a depth of 372 fathoms. Other blind spe- 
eies are found in foreign waters, while others with small eyes are 
found in American waters. The majority of deep-sea fishes have 
well-developed eves. 

The shore fishes have their blind representative in Typhlogobius 
‘aliforniensis St., which lives under rocks between tide water on 
the coast of southern and Lower California. I have elsewhere 
deseribed the habits of this form. In the fresh-water caves of 
Cuba two blind fishes—Stveicola denta Poey and Lucifuga subter- 
raneus Poey—have been found. Their relatives live in the ocean, 
Brotula barbata in Cuban waters; some of the others are blind and 
inhabitants of deep water. 

The inland fresh-water fishes are represented by Gronias nigri- 
labris Cope, a catfish from cave streams of eastern Pennsylvania, 
and by members of the Amblyopside, concerning which a more 
detailed account is given below. 

Tue Amptyorstp:.—The Amblvopsidee are a small family of 
fishes allied to the Cyprinodontidee. They are found in the Mis- 
sissippi drainage basin and in certain southeastern streams. Three 
of the members of the fam- 
ilv, the Chologasters, are 
provided with well-devel- 
oped eyes, while fonr other 


species are cave fishes 11 
the strictest sense, being 
blind and colorless. The 
distribution of the differ- 
ent members of the Aim- 
blyopsidee is as follows: 
Chologaster eornutus is 
found in lowland swamps 
of the Southern States 
from the Dismal Swamp 
to the Okefinokee Swamp. 
Chologaster Agassizii is 


Fic. 2.—The larva and adult of the Missouri cave 
salamander (/yphlotriton). 


found in subterranean 
streams in Tennessee and Kentucky. Chologaster papilliferus has 
so far been found only in southwestern Illinois. 

Amblyopsis is abundant in the cave streams of the Ohio Valley 
south of the east fork of White River. 

Typhlichthys subterraneus inhabits the region south of the Ohio 
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and east of the Mississippi. A single specimen of another Ty- 
phlichthys has been found north of the Ohio River in a well at 
Corydon, Indiana. Troglichthys rosie inhabits the caves west of 
the Mississippi in Arkansas and Missouri. 

Cnorocaster.— Mr. KK. B. Forbes secured a school of Cholo- 
easter papilliferns for me, and he wrote: “The httle fishes were 
found under stones at the edges of the spring very close to the 
bluff, and when disturbed they swam back under the cliff. . . 
None were found at any considerable distanee from the face of the 
cliff.” L found the Choloeaster Agassiziit to act similarly in the 
river Styx, in Mammoth Cave. As soon as my net touched the 
water they darted in under the ledge of rock at the side of the 
little pool in which I found them. 

Chologaster papilliferus detects its food entirely by the sense 
of touch. Two which were kept in an aquarium for over a year 


Fie. 8.—Blind salamander Yrom an artesian well at San Marcos, Texas (Zyphlomolge). 


were starved for a few days. They became very nervous, con- 
tinually swimming along the sides of the aquarium.  <Asellus was 
introdueed. These, even if quite near, produced no effeet if mov- 
ing in frout of the Chologaster. ‘The moment one eame in elose 
proxmnity to the fish from any direction, by a flashlike motion it 
was seized. Noue of them were swallowed, The fish beeaie very 
alert after the introduction of the sowbugs, and when swimming 
forward would strike at a part of a leaf if it came in contact with 
the head of the fish. It scemed evident that the eye gave no in- 
formation of the character of the object. As Asellus was not alto- 
eefher to their taste, Gammarus was introduced. One of these 
ewinnning rapidly toward the chin of the Chologaster from behind 
and below was instantly seized when it came in contaet with the 
fish. The eve could not have located the Gammarus at all. The 
action is in very strong contrast to the action of a sunfish, which 
detects its food by the sight. It is undoubtedly this peculiar 
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method of locating and securing food which has enabled the Aim- 
blvopsidie to establish themselves in caves. 

The Chologaster in general make-up is like Amblyopsis, but is 
somewhat longer-jointed. It sits with its peetorals extended. 
When it moves horizontally for some distance the pectorals are 
usually pressed to the sides, the propelling being done largely by 
the tail very much after the manner of a salamander, which it 
resembles. In swimming toward the surface it uses its pectoral 
fins chiefly, and the fish usually sinks to the bottom as soon as its 
efforts to raise itself are stopped. 

Individuals kept in aquaria with one end darkened either ecol- 
lected in the darkened area floating about, or under leaves or 
sticks im any part of the aquarium. They are frequently found 
under a floating board, where they tloat with the tops of their 
heads in contact with the board, their bodies slanting downward. 
They seck the dark, regardless of the direction of the rays of light. 
These characteristics they have, in great part, 1m common with the 
blind members of the family. The adult Amblyopsis frequently 
floats with its head to the top of the water, the tail sloping down- 
ward, and in swimming along ledges of rock the top of the head 
is applied to the ledge. I have captured many specimens simply 
by seraping my net along the surface of a ledge. 

Typhhelithys, ving m total darkness, has retained the habit 
of staying under floating boards, sticks, and stones. Miss Hoppin 
noticed that Troglichthys swims with its back to the sides of the 
aquarium, and I have repeatedly noted the same in the young of 
Amblyopsis up to fifty millimetres, and the still younger Ambly- 
opsis frequently hides under rocks. 

Ampiyopsis.—The general impression given by Amblyopsis is 
that of a skinned catfish swimming on its back. The expressions, 
* They are catfish ’; “ They look as though they were skinned ”; 
* They are swimming on their backs,” are heard from those who 
see these fishes for the first time. 

The largest individual secured by me measured 135 millime- 
tres in total length. Individuals as large as this are rare. The 
usual length of an adult is about 90 millimetres. One individual 
was mentioned to me at Mammoth Cave having a length of 200 
millimetres! 

Amblvopsis is found in pools im the cave streams it mbabits. 
T have secured as many as twelve from a pool perhaps ten by fifty 
feetin size. Very rarely they are to be found in the riffles connect- 
ing the pools. T have seen them lying at the bottem, or swimming, 
or rather gliding, through the water like “ white aquatie ghosts.” 
In the aquarium they le‘at the bottom or at various depths in the 
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water, their axes making various angles with the horizontal, their 
pectorals folded to their sides. When swimming slowly it is chiefly 
by the use of the peetorals. The strokes of the pectoral are lazily 
given, and the fish glides on after a stroke till its impetus is ex- 
hausted, when another stroke is delivered. The fishes frequently 
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Sip ees 
Pre. 4.—Jpnops Marragi, living ata depth of 1.500 to 2.100 futhoms. 
Bia. § —Chlorophthalicus gracilis, trons 1,100 fathoms, off New Zealund. 


roll slightly from side to side at the exhanstion of the result of 
a stroke. When swimming rapidly the peetorals are folded 
to the sides, and their locomotion is then similar to that of a 
salamander—by the motion of the tail. They readily adjust them- 
selves to different depths, and are usnally perfeet philosophers, 
quiet, dignified, unconcerned, and imperturhed, entirely different 
from such eyed species as minnows and sunfishes which are some- 
times found in caves and which are mneh more readily disturbed 
by any motion in the water, making it almost impossible to capture 
them when fonnd in the caves. The peetorals are also alimost ex- 
clusively used when quietly rising in the water. At such times 
the pectorals are extended laterally and then pressed to the sides, 
beginning with the upper rays. A downward stroke is delivered 
in this way not quickly, but with apparent lazy deliberation. Tn 
swimming the pectorals are brought forward upper edge fore- 
most. ‘The center of gravity secs to be so placed in regard to 
their various axes that the fish does net Jose its balanee whatever 
its position. They float herizontally in the water without any 
apparent effort to maintaim their position, or with the main axis 
inclined upward, with the snout sometimes touching the surface 
of the water, apparently lifeless. Onee one was seen resting on 
its fail in a nearly vertical position, and one while quietly swim- 
mung was once seen to leisurely turn oa somersault and swim on 
nidisturbed. At another time the same individual rolled eom- 
pletely over, When one of them is kept out of the water for a 
short time it frequently goes ina corkserew-shaped path through 
the water, continnally spinning around its long axis. In their 
quict, floating position itis difficult to determine whether they are 
alive or not. 
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I have not found the shghtest difficulty in capturing Amblyop- 
sis with a sinall dip net, either from a boat or while wading through 
the subterranean stream, and I have caught one in the hollow of 
uly hand. At such a time all the noise I could make did not affect 
the fishes found swimming in the water. I'requently they were 
taken in the dip net without apparently noting the vibrations pro- 
duced in the water until they were lifted out of it; very rarely 
a fish became evidently scared. Such a one would dart off a few 
feet or a few inches, and remain on the gui vive. If not pursued, 
it soon swam off quietly; if pursued, it not infrequently escaped 
by rapidly darting this way and that; when jumping out of the 
water, often an abrupt turn in the opposite direction from whieh it 
started would land it in the net, showing that their sense of direc- 
tion was not very acute. At other times, if disturbed by the waves 
produced by wading, one or another individual would follow a ledge 
of rock to the bottom of the stream, where it would hide in a 
erevice. But very frequently, much more frequently than not, 
no attention was paid either to the commotion produced by the 
wading or by the boat and dip net. In general, it may be said 
that the fishes in their natural habitat are oblivious to disturbances 
of the water until frightened by some very unusual jar or motion, 
probably a touch with the net, when they become intensely alert. 
The fact that they are not easily frightened suggests the absence 
of many enemies, while their frantic behavior if once seared gives 


Se ——T 
oe ac eet ae ah ee ae a a oS 
ae oe hae 
eA as 
Fic. 6.—Brodula borbata trom Havana, Fie. T.—Styuleola dentatus trom the 
Cuba. cuves of Cuba. 


evidence cither that occasional enemies are present and that they 
are very dangerous, or that the transmission of the instinct of fear 
igs as tenacious as the transmission of physical charaeters. 

Contrary to Sloan’s observation, that they detect the presence 
of a solid substance in their path, I have never noticed that those 
in confinement became aware of the proximity of the walls of the 
aquarium when swimming toward it. Instead, they constantly nse 
the padded, projecting lower jaw as bumpers. Even an extremely 
rapid dart through the water seems to be stopped without serious 
inconvenience by the projeeting jaw. 

The first observations on the feeding habit of Amblyopsis are 
those of Cope. He remarks that “the projecting lower jaw and 
upward direction of the mouth render it easy for the fish to feed 
at the surface of the water, where it must obtain much of its 
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food... . This structure also probably explains the faets of its 


being the sole representative of the fishes in subterranean waters. 
No doubt many other forms were carried into the caverns since 
the waters first found their way there, but most of them were lke 
these of our present rivers deep-water or bottom feeders. Such 
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Fie. Sp hyons fotinoses, 1A fathots, between Australia aud New Guinea. 


Fie. W—Jtphyjonis mollis, $05 tathoms, 24 an’ north, S4° 5 west. 
Fra. 10, fivedophidiam teste), 1810 fathoms, Bay of Bengal. 


Fie. Li.-- fevathowus armatus, 1050 fathoms, mid Paeitie. off the Philippines. 
hie. 1. Miphlonus noses, 2.100 to 2440 ththons, north of Australia and north of 


Celehes, 
Fira. Vd ph theres sine, 902 Sathous, Coromandel coast, 
Fro. Whe ltleretenlon partis, 5.08 metres, North Athuntic. 


fishes would starve in a cave river, where much of the food is car- 


nied to them on the surface of the stream.” 


The observations of Cope are entirely erroneous, as we shall 
-ce, and the speculations based on them naturally fall to the ground. 
Dr. Sloan reeorded one Amblyepsis which he kept twenty 


months without food. 


“Some of them would strike eagerly at 


any small body thrown in the water near them, rarely missed it, 
and in a very short time ejected it from their mouths with consid- 


erable force. 
worms, but they retained nothing. 


T tried to feed them often with bits of meat and fish- 
On one ocension LT missed a 
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small one, and found his tail projecting from the mouth of a larger 
one.” 

Wyman found a small-eyed fish in the stomach of an Am- 
blyopsis. 

Hoppin was struck by the fact that, if not capable of long fasts, 
Troglichthys must live on very small organisms ‘that the unaided 
eye can not discern. Garman found, in the stomachs of Troglich- 
thys collected by Hoppin in Missouri, species of Asellus, Cambarus, 
Ceuthophilus, and Crangonyx. 

All the specimens of Amblyopsis ‘so far taken by me contained 
very large fatty bodies in their abdominal cavity, a condition sug- 
gesting abundance of food. The stomachs always contained the 
débris of crustaceans, a closer identification of which was not at- 
tempted. One young Amblyopsis disappeared on the way home 
from the caves, and had evidently been swallowed by one of the 
larger ones. A few old ones, kept in an aquarium from May to 
July, were seen voiding excrement toward the last of their cap- 
tivity, and their actions at various times suggested that they were 
scraping the minute organisms from the side of the aquarium. 
The young Amblyopsis reared in the aquarium seemed to feed on 
the minute forms found in the mud at the bottom of its aquarium. 
Some Ceecidotea placed in the aquarium of the young soon disap- 
peared, and the capture of one of these was noted under a reading 
glass. The fish was quietly swimming along the side of its aqua- 
rium; when it came within about an inch of the crustacean it be- 
came alert, and with the next move of the Ceecidoteea it was cap- 
tured with a very quick, well-aimed dart on the part of the young 
fish. Others were captured while crawling along the floor of the 
aquarium. From all things noted, it seems very probable that 
Amblyopsis is a bottom feeder, and that it also picks food from the 
walls of the caves. It is not at all improbable or impossible that 
food should be captured at the surface or in open water, but there 
seems no warrant for Cope’s supposition that Amblyopsis is a top 
feeder. I have frequently seen larger specimens, which had been 
in captivity for several weeks, nosing about the bottom of the aqua- 
rium, with their bodies inclined upward in the water and quietly 
taking in the organic fragments at the bottom. An Asellus stir- 
ring about at such a time always produced an unusual alertness. 

The number of respiratory movements of Amblyopsis averaged 
nineteen a minute in five observations, reaching a maximum of 
thirty in a small individual and a minimum of fourteen in a large 
one. ‘This is in strong contrast to Chologaster, the number of 
whose respiratory motions reached an average of eighty per minute 
in five observations, with a minimum of fifty-six and a maximum 
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of one hundred and eight in a small specimen. Dr. Loeb has called 
my attention to the more rapid absorption of oxygen in the light 
than in the dark; this extended would probably mean the more 
rapid absorption of oxygen through the skin of light-colored ani- 
mals, a matter of doubtful value, however, to species living in 
the dark. 

The gill filaments are small as compared with the gill eavity. 

Oxygenation probably takes place through the skin. Ritter * 
has suggested the same for Typhlogobius. 

“ Cutaneous respiration is not unique in Typhlogobius and the 
Amblyopside. In the viviparous fishes of California the general 
surface, and especially the fins, which have become enormously 
enlarged, serve as respiratory organs during the middle and later 
periods of gestation; the fins are a mass of blood-vessels, with 

merely sufficient cellular 
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Fie. 15.—Manealias Schufildtii, 372 fathoms. Amblyopsis and Typhlogo- 
bius. About forty-five ex- 
amples of Amblyopsis were carried in a pail of water four hun- 
dred miles by rail, with only a partial change of water three times 
during twenty-four hours. A smaller number may be kept for 
days or weeks—probably indefinitely—in a pail of water without 
change. The characteristics of Typhlogobius along this line have 
been set forth elsewhere. 

Sticks, straws, ete., are never avoided by the fishes even when 
perfectly imperturbed. By this I mean that they are never seen 
to avoid such an object when it is in their path. They swim against 
it and then turn. An objeet falling through the water does not 
disturb them, even if it falls on them. A peneil gently moved 
about in front of them does uot disturb the fishes mueh, but if 
the pencil is held firmly in the land it is always perceived, and the 
fish comes to a dead halt ten or fifteen millimetres before it reaches 
such an object. On the other hand, they may be tonehed on the 
back or tail before they start away. They glide by each other 
leisurely and dignified, and if they collide, as they sometimes do, 
they usnally show no more emotion than when they run against 
acstick. But this indiffercnee is not always displayed, as we shall 
see nnder the head of breeding habits. 


* Ritter, Muscum of Comparative ZoGlogy, vol. xxiv, p. 92. 
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A number kept in an aquarium with a median partition, in 
which there was a small opening, were readily able to perceive the 
opening, swimming directly for it when opposite it. ‘This observa- 
tion is in direct contrast to their inability to perceive solid sub- 
stances in their path. A sharp tap on the sides of an aquarium in 
which six blind fishes were swimming, where they had been for a 
number of days undisturbed, in a dark room, caused nearly all of 
them to dart rapidly forward. A second tap produced a less unani- 
mous reaction. This repeated on successive days always brought 
responses from some of the inmates of the aquarium. Those re- 
sponding were not necessarily the nearest to the center of disturb- 
ance, but sometimes at the opposite side of the aquarium or vari- 
ously distributed through it. After a few days the fishes took no 
notice of the tapping by any action observable in the artificially 
lighted room. 

Such tapping on a well-lighted aquarium containing both Cholo- 
gaster and Amblyopsis was always perceived by the Amblyopsis, 
but the only response from these imperturbable philosophers was a 
slight motion of the pectorals, a motion that suggested that their 
balance had been disturbed and that the motion was a rebalancing. 
Chologaster, on the other hand, invariably darted about in a fran- 
tic manner. One individual of Amblyopsis floating on the water 
was repeatedly pushed down by the finger without being disturbed. 
If, however, they are touched on the side they always rapidly dart 
away. 

From everything observed, it is quite evident that Amblyopsis 
is not keener in perceiving objects or vibrations than other fishes, 
and ordinarily pays much less attention to them. Whether it pos- 
sesses a greater power of discrimination of vibrations it would be 
difficult to say. It certainly possesses very elaborate tactile or- 
gans about the head. These tactile organs are probably more serv- 
iceable in detecting and precisely locating prey in the immediate 
neighborhood than for anything else. Some observations on young 
Amblyopsis are of interest in this connection. 

The young, with a large amount of yolk still attached, show a 
well-developed sense of direction. A needle thrust into the water 
near their heads and in front of them causes a quick reaction, the 
young fishes turning and swimming in the opposite direction. They 
will do this two or three times, then, becoming exhausted, will re- 
main at rest. Sometimes an individual will not move until it is 
actually touched by the needle. The needle must come within 
about three or four millimetres of the fish before it is noticed. 
Then, if it produces any result, it causes the fish to quickly turn and 
swim some distance, when it falls to the bottom again and remains 


434 POPULAR SCIENCE MONTHLY. 


atrest. Ifthe needle is placed behind the fish, it will swim direetly 
forward; if at the side or about the middle, it eanses the fish to 
swim direetly forward or to turn and swim in a dircetion opposite 
the origin of the disturbanee. Younger specimens have, as yet, 
no power over the direction of their progress; the wiggling of the 
tail simply produees a gyration, with the yolk as pivot. 

«A young blind fish, six months old, swims about in a jerky man- 
ner, chiefly by the use of its pectoral fins. It keeps close to the 
side of the vessel, usually with its baek to the glass. (The aqua- 
rium was a eylindrical jar three hundred millimetres in diameter 
and three hundred millimetres high.) It perceives a stick thrust 
toward it as readily as a seeing fish ean. It always perceives from 
whatever direction it may be approached, and will invariably dart 
away a short distanee, sonietimes making sharp turns to avoid the 
stick, and always suceessfully. It ean be approached from the top 
nearer than from the sides or from in front. It does not avoid 
the sides of the aquarium, whieh it frequently strikes. It is a 
bottom feeder; its intestinal canal is always partially full. 

A long series of experiments was made on Amblyopsis and 
Chologaster to determine their reaetion to white and monoehro- 
matie light. Without going into the details of these experiments, 
it may be stated that Amblyopsis avoids the light, regardless of 
the direetion or the eolor of the rays. The same is true of Cholo- 
gaster, except that they were positively attracted by the red rays 
of the speetrum as against the blue. 

We owe the first observations on the breeding habits of Am- 
blyopsis to Thompson, who states that a fish “was put in water 
as soon as captured, where it gave birth to nearly twenty young, 
whieh swam about for some time, but soon died; . . . they were 
each four lines in length.” Little or nothing has been added to 
our knowledge of this Sane since that time, but the highly inter- 
esting supposition of Thompson that they were viviparous has 
gained curreney, and it is therefore unfortunate that in this respect 
lie was in error. 

Putnam adds to the above that, judging from some data in his 
possession, the young are born in September and October, and 
further along remarks that they are “ undoubtedly ” viviparous. 

The eges are laid by the female in under her gill membrane. 
ITere they remain for perhaps two months, tall Hie yolk is nearly 
all absorbed. Tf a female with young in her gill pouches is handled, 
some of the young are sure to escape, This was observed, and 
gave rise to the ica that this fish is viviparous. Eggs have been 
obtained as carly as March 11th and as late as September, and the 
indications are that the breeding season extends throughout the 
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year. The eggs are large—2.3 millimetres in diameter from mem- 
brane to membrane—and about sixty to seventy are laid at one 
time. 

Certain structures gain an entirely new significance in the light 
of the breeding habits. These are the enlarged gill cavities, with 
the small gills, the closely applied branchiostegal membrane, and 
the position of the anus and sexual orifices. The latter are placed 
just behind the gill membrane in such close proximity to it that 
they can be covered by it. It is probable, therefore, that the 
membrane is drawn over the sexual orifice and the eggs deposited 
directly into the gill cavity. In an individual thirty-five milli- 


16 
Fia. 16.—The embryo cf Typhlogohius, showing the well-developed cye. 
Fic. 17.—A young Typhlogobius, times 42/5. 
Fic. 18.—Adult Zyphlogohius. 
Fie. 19.—Adult Gillichthys-y-canda living in crab holea in San Diego Bay. 
Fic. 20.—Young Gillichthys mirabilis under the same magnification as Fig. 17. 


metres long the anus is situated between the origin of the pec- 
torals; in one twenty-five millimetres long it lies between the pec- 
torals and ventrals. In the young it lies behind the ventrals, as in 
other fishes. 

In an aquarium containing six Amblyopsis two took a great 
antipathy to each other. Whenever they touched, a vigorous con- 
test began. Frequently they came to have a position with broad- 
side to broadside, their heads pointing in opposite directions. At 
such a time the fight consists in quick lateral thrusts toward 
the antagonist to seize him with the mouth. The motion is in- 
stantly parried by a similar move by the antagonist. This blind 
punching may be kept up for a few seconds, when, by their vig- 
orous motions, they lose each other and jerk themselves through 
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the water from side to side, apparently hunting for each other. 
At this tine they are very agile, and move with precision. When 
the helligerents meet one above the other, the snapping and punch- 
ing is of a different order. While jerking through the water im- 
mediately after a round, if one of the belligerents touches one of 
the neutrals in the aquarium it frequently gives it a punch, but 
does not follow it up, and the unoffending fellow makes haste to 
eet out of the road, the smaller ones doing so most quickly. 1, 
after an interval of a few seconds, a belligerent meets a neutral 
they quietly pass each other without paying any further attention, 
whereas if the two belligerents mect again there is an immediate 
response. Whether they recognize each other by touch or by their 
mutual excitability T do not know. At one time, in another aqua- 
rinm, IT saw one belligerent capture the other by the pectorals. 
After holding on for a short time it let go, and all differences were 
forgotten. The thrust is delivered by a single vigorous flip of the 
tail and eaudal to one side. These fights were frequently noticed, 
and alwava oceurred between males. 

The absence of secondary sexual differences in the cave fishes 
is a forcible argument in favor of sexual selection as the factor 
producing high coloration in the males. The absence of secondary 
sexual differences in cave aninals opposes the idea of Geddes and 
Thompson that the differences are the external expression of male- 
ness and femaleness. . 

Attempts at acclimating Amblyopsis in outside waters have so 
far failed.* A few were placed in Turkey Lake, Indiana. They 
were surrounded by a fine wire net, to keep off other fishes. They 
died in a few davs, as the result of attacks of leeches, saprolegnia, 
or fish mold, and from unknown causes. Others were kept in an 
eloneated box sunk into the ground, where fresh spring water 
flowed throngh it constantly.  Saproleqnia sooner or later de- 
stroved all of them. They live lougest in quiet aquaria, where 
the water is rarely ehanged. The young I have seeured died, with 
one exception, within a few weeks. The difficulty of rearing the 
vonng is not at all insurmountable. They eat readily. Their 
aquaria must be kept free from green plants, and have a layer 
of fine mnd, with a few decaying leaves, in the bottom. They will 
feed on minnte erustaeceans and other micro-organisms. When 
they have reached a suflicient size, examples of Asellus are greed- 
ily devoured, Fish mold is the bane of the Jarvee. Many of them 
were found with tufts of the hayphe growing out of their mouths 
and ei) openings. 


* Since the above was written an apparently successful attempt has heen made to col- 


onize theta ina pool at Winona Lake, A record of this colony will be published later. 
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THE MAN OF SCIENCE IN PRACTICAL AFFAIRS. 
By F, W. CLARKE. 


HE human mind is addicted to the creation of types, a process 
which implies classification and generalization of a somewhat 
low order. Some prominent feature of the thing classified is se- 
lected for emphasis, and there is often a degree of exaggeration 
which leads, in the end, to caricature. John Bull, Brother Jona- 
than, the Jew of the comic papers, and the stage Irishman are exam- 
ples of this tendency. So, too, a profession or occupation is summed 
up in one conventional character, with a little truth distorted as if 
seen reflected from the surface of a curved mirror. The likeness 
is there, but unlike the reality. The individual embodiment of the 
type is rarely, if ever, encountered. 

The man of science deals with questions which commonly lie 
outside of the range of ordinary experience, which often have no 
immediately discernible relation to the affairs of everyday life, and 
which concentrate the mind upon apparent abstractions to an ex- 
traordinary degree. Accordingly, the scholar, the scientific inves- 
tigator, is typified as an elderly dreamer in spectacles, who is so 
uncouth, so self-forgetful, so absent-minded, and so ignorant of 
practical matters as to be hardly more than a child. He is one to 
be cared for and humored, like an imbecile—treated with some con- 
sideration, perhaps, on account of his learning, but never to be 
trusted in the transaction of business nor in the administration of 
public affairs. With him, as an antithesis, is contrasted the prac- 
tical man, who knows whither his steps are tending, who has learned 
to control others, and who never dreams of abstractions during office 
hours, if indeed he troubles himself about them at all. The one 
is thought to be vague, visionary, and unpractical; the other is 
deemed efficient, precise, prompt, and clear. Has this distinction 
any basis in reality? Do scientific pursuits disqualify a man for 
administrative responsibility? 

These questions, like all other legitimate questions, are to be 
answered by evidence, and the popular impression is entitled to no 
weight whatever. This evidence is to be found by a study of the 
thing itself, the man of science as he actually is; by an examina- 
tion of the training which he receives, the character of the work 
which he does, and the results which he accomplishes. By this 
method it will be found that the supposed type is purely imaginary, 
that the workers in science exhibit all the variations which are found 
in any other group of occupations, that the human race as a whole 
is their only symbol or representative. The man of science may 
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be grave or gay, moral or immoral, social or unsocial, keen or 
visionary—in short, he may exemplify any trait of human nature, 
except the traits of ignorance and stupidity. He must be intelli- 
gent and educated, methodical and exact; apart from these quali- 
fications he may resemble any other man, chosen from any other 
vocation. Indeed, his nearest analogue is the so-called man of busi- 
ness, and the chief distinction between the two is that one deals 
with unfamiliar, the other with familiar things. 

The direct tendency of the scientific training is to develop as 
fully as possible the positive traits which have been mentioned. 
Each science is a body of systematic, well-organized knowledge, with 
elear fundamental principles and distinct outlines. The study of 
science is a continual discouragement of obscurity or vagueness; it 
is a discipline in the statement and solution of definite problems, 
and it trains one to see things as they are, apart from all irrele- 
vancies. ‘The technicalities of science, so bewildering to the lay- 
man, are merely aids to exactness, avoidances of cireumlocution—in 
short, they are practical devices whereby labor is saved. Economy 
of effort is one of the features in which the scientific training excels. 

The results of such a training vary, of course, with the indi- 
vidual, and depend upon his personal peculiarities. A broad man 
is broadened by it; a narrow man shuts himself up within the limits 
of a specialty. To some extent specialization is necessary, but 
there is a wide difference between the man who sees only his own 
province and one who realizes its relations to other fields. The 
same distinction is found in commercial life, and with the same re- 
sults. The specialist in money, in stocks, in iron, or in cotton may 
be just as narrow as the specialist in stars, or reactions, or insects, 
and know little or nothing of any subject outside his own. Neither 
narrowness nor breadth of view is monopolized by any vocation. 
The mere fact that men of science rarely devote their attention 
to accumulating wealth does not prove them to be unpractical. 
They are not, as a rule, careless or thriftless in money matters; 
they are as likely to handle their financial affairs intelligently as 
any one else, but their main business lies in other directions. If 
seldom a millionaire, the man of science is still more seldom a bank- 
rupt. In wild speculation the so-called practical man takes the lead, 
and anything which bears the trade mark of electricity, from the 
electrical refining of sugar to the extraction of gold from sea water, 
can secure from otherwise shrewd financiers the support which a 
worker in science would contemptuously refuse to give. <A few 
years ago the would-be rainanakers obtained the money for their 
experiments from men of business, and from Congress even, in spite 
of advice based upon scientific knowledge, and failure was the in- 
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evitable end. In that borderland between business and research, 
which is known as applied science, the scientific student is more 
practical than the financier. When both work together, wealth is 
produced, but the seedtime of abstract investigation always pre- 
cedes the harvest. The commercial value of exact knowledge is 
often very great, but to the prospective investor this truth is not 
always evident. 

The practical value of the scientific training is perhaps most 
fully recognized in Germany. There the importance of the inves- 
tigator, the apparently abstract scholar, is thoroughly understood, 
and to his work the great industrial advance of Germany is largely 
attributable. In chemical and electrical industries this is particu- 
larly true, and their growth can be directly traced to the intluence 
of the universities. The German professor is a man trained to 
research, and from among’ his students many of the best investi- 
gators are chosen for service in the factories. German competi- 
tion in the commercial world is to-day the bugbear of other Euro- 
pean countries, and its success is due, first of all, to the utilization 
of trained intelligences. In our own country the importance of 
applied science is fully realized and its achievements are beyond 
dispute, but the scholar as yet receives less consideration than the 
commercial expert. The latter is practical, the former is regarded 
as visionary. Accurate knowledge is a good thing, but rule-of- 
thumb experience is often thought to be better. It is only when 
knowledge and experience join hands that the highest practical 
results are attainable, the one factor tending to advance, the other 
to perpetuate, industry. The man of affairs is not a practical man 
until he appreciates the force of these propositions. 

At bottom the scientific training is a training in clear thought, 
precise statement, accurate observation, the verification of evidence, 
and the ascertainment of truth. Why should its recipient be un- 
fitted for practical things? Good administration, the effective trans- 
action of business, implies system, exactness, the judgment of evi- 
dence upon its merits, and the prompt solution of problems as they 
arise, and to each of these requisites the scientific education 1s 
directly related. What other training is less likely to produce 
dreamers, or more likely to develop efficient men? ‘The main dis- 
tinction between the workers in science and men of other vocations 
is one of aim, a difference in ambition, perhaps a difference in the 
point of view. The scientific scholar seeks to discover and possibly 
to apply new truth; and after that his ambition is to win the recog- 
nition of his fellows, to gain reputation, rather than to acquire 
wealth. He may not be indifferent to the latter purpose, but it is 
not his chief end. It is difficult to do both things well. 
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For the administration of large interests, involving the control 
of men and the building-up of great institutions, men of science 
have over and over again demonstrated their fitness. In the scien- 
tifie societies of the world they have shown their capacity for organi- 
zation, and in the management of schools and colleges their ability 
has often been proved. Among the presidents of universities and 
technical schools who have been drawn from the ranks of science 
I may mention Eliot, of Harvard; Gilman, of the Johns Hopkins; 
Drown, of Lehigh; Jordan, of the Leland Stanford; Chamberlin, 
of Wisconsin; Morton, of the Stevens Institute; and Mendenhall, 
of the Worcester Polyteehnie. The Institute of Technology in 
Boston has been directed snecessively by Rogers, Runkle, Walker, 
and Crafts; the Columbia School of Mines was built up by a group 
of scientific workers, aided by President Barnard; and the list might 
be lengthened almost indefinitely. lave these men fallen below 
the average of their fellows? Have they not shown at least as 
high administrative ability as has been found elsewhere? The mere 
statement of their names is a sufficient answer, and renders argu- 
ment unnecessary. With them the scientifie training has not been 
a disqualification, nor even a handicap; it has rather been to their 
advantage, for to it they owe much of the insight, the power to 
grasp great problems intelligently, the ability to interpret evidence, 
and the tendency to prompt and decisive action, without which sue- 
cessful administration is impossible. | 

Again, consider the scientific institutions of the world, the mu- 
seums and observatories, and the various governmental organiza- 
tions in which science is recognized. In cur own eountry, the 
Smithsonian Institution and National Museum -.were built up by 
Henry and Baird, in spite of great and varied difficulties; the Coast 
Survey was created by Hassler and Bache; and the Geological Sur- 
vey was developed by a group of men among whom Ilayden, King, 
and Powell were pioneers. The last-named organization has been 
controlled from the beginning by men of scienee, and the Coast 
Survey has been weak only when under nonscientific management. 
The Commission of Fish and Fisheries owes its existenee and a great 
part of its effectiveness to its creator, Baird; the Army Medical 
Museum and Library represents the exeeutive genius of Billings; 
and in none of these institutions has partisan politics ever exerted 
an appreciable influence. No bureaus of the Government have 
been more wisely or more efficiently handled than those which men 
of science have controlled; in none have there been fewer errors 
or scandals; there is not one in which the essential purpose of its 
existence has been better fulfilled. 

Instead, then, of excluding the scholar, the investigator, the 
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man who knows, the man of scientific training, from his fair share 
of public responsibility, we should do well to call him into service 
more and more. He may be, he often is, averse to administrative 
work, for the reason that it interferes with his chosen occupation, 
and hinders the prosecution of research. But his training and his 
mental bias are both needed in public affairs, wherein the scientfic 
method is too often unapplied. In European countries men of high 
scientitic rank are frequently found in legislative bodies and minis- 
tries; men like Playfair, Roscoe, and Lubbock in England, Vir- 
chow in Germany, Quintino Sella in Italy, and Berthelot in France. 
With us in America the maker of speeches outranks the thinker 
in popular esteem, and is given duties to perform in which he may 
become ridiculous. Both in legislation and in diplomacy many 
questions arise which demand the most careful scientific treatment, 
or which can be answered only by thorough scientific knowledge, 
and many of these have been intrusted for settlement to men of 
no specific training whatever. Of late years we have had the 
fur-seal controversy, the question of torest reserves, the irrigation 
of our arid lands, problems of sanitation and water supply, and in 
each of these the man of science has played a part which was too 
often subordinate to that of the politician. In an ideal government 
the two should work together, each supplementing the peculiar 
ability of the other. Many details of the tariff, and a notable part 
of the coinage question, require scientific data for their proper 
settlement, but the true expert has not always been consulted. The 
result of this neglect is sometimes seen in courts of law, where ques- 
tions of interpretation arise which might have been averted, obscu- 
rity in legislation being often due to the careless use of scientific 
terminology or to ignorance of the relations in science between two 
branches of industry. The voice of the trained investigator might 
well be heard in Congress, but his testimony now is limited to the 
committee room. Even there it is received with an attention which 
is too often mingled with incredulity. The myth of the dreamer, 
the visionary, is more than half believed. 

The supposed type, then, is not a type, but an exception—a man 
of straw, which is hardly worth overthrowing. But the belief in 
it has been and still is mischievous, a hindrance to wise action, an 
obstacle to progress. The misconception has worked injury to 
science. These words of protest, therefore, are not wholly super- 
fluous. 
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FORENOON AND AFTERNOON. 
$y CHARLES F, DOWD, Pu. D. 


T is a fact of common observation, at different times of the year, 
that the forenoon and afternoon, as to daylight, are of unequal 
length. Along in later autumn the shortness of the afternoons is 
very noticeable, and the shortness of forenoons along in later win- 
ter. Whatever makes common facts more intelligible adds to the 
general intelligence and to the general good. It is to this end that 
the following brief statements are made. 

Nothing is more evident than that the sun requires just as much 
time to go from the eastern horizon to the midday meridian as to 
go from that meridian to the western horizon. ut, strange to say, 
there are but four days during the whole year in which the sun 
reaches the midday meridian at just twelve o’clock. The true 
noon point varies from about fifteen minutes before to about six- 
teen minutes after twelve o’clock. These extreme points in one 
set of variations fall in the first week of November and in the see- 
ond week of February, not to designate exact days for years in 
general. 

The ealendars show that in the latitude of Saratoga (essen- 
tially Boston latitude) on November 3, 1898, the sun rose at 6.30 
and set at five o’clock, thereby making the forenoon a half hour 
longer than the afternoon. On that day the sun reached the mid- 
day meridian at 11.45. On February 15, 1899, the sun rose at just 
seven o’clock and set at 5.30, thereby making the afternoon a half 
hour longer than the forenoon, and on this day the sun reached 
the midday meridian at 12.15. These are facts plainly open to 
general view, and therefore need no verifying. 

The eauses of the foregoing are not so apparent to common 
observation. It must be borne in mind that the mean or average 
solar day is the basis for all time measurements, therefore its exact 
length is of the greatest importance. Yet the general solar day, 
from which the average one is derived, is a very indefinite term 
as to its length. Its length in general may be defined, under view 
of the sun’s apparent motion, as the time extending from the in- 
stant that the sun’s center crosses any given meridian of the earth 
on one day to the instant that center crosses the same meridian 
on the following day—i.e., the time intervening between these 
two instants is the length of a solar day. 

The motion of the sun, however, is only apparent; the actual 
motion is in the earth’s revolution upon its axis. We should have 
one day a year long if the earth did not revolve on its axis at all, 
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since the revolution of the earth around the sun once a year would 
in the course of the year bring all sides facing the sun. Conse- 
quently the earth makes one more revolution upon its axis each 
year than the number of solar days in that year, and a little con- 
sideration of this fact will show that in each solar day the earth 
makes one full revolution on its axis and about 3§5 of another, 
which fractional addition is occasioned by one day’s progress of the 
earth along its orbit. 

Another fact needs to be considered. Since the earth’s orbit 
is in the form of an ellipse, with the sun at one of the foci, the 
earth must pass nearer the sun in some parts of its orbit than in 
others. By the laws of gravity, when nearer, the attraction be- 
tween the earth and sun is greater, and if this were not balanced 
by increased velocity along its orbit the earth would fall into the 
sun; and, on the other hand, when farther off this attraction is 
less, and if this were not balanced by a diminution of velocity along 
its orbit the earth would fly off into space. This varying velocity, 
together with other complications too technical for a magazine 
article, gives varying lengths of orbit to the several solar days of 
the year. If the earth’s orbit were laid out upon paper and, by 
astronomical calculations, an exact proportionate section were 
marked off for each solar day of the year, the variable lengths of 
orbit for the different days of the year would plainly appear to 
the eye. 

But, as before explained, the time of a solar day is the time of 
one revolution of the earth upon its axis, together with the frac- 
tional part of another revolution occasioned by one day’s progress 
of the earth along its orbit. Then it must follow that as the daily 
sections of the orbit vary in length, the time of the solar day must 
vary in length. No clock could be made to keep the variable time 
of true solar days, and if this were possible, the hour, minute, etc., 
would be variable of length, and hence no standard for time meas- 
urements. But by working a simple arithmetical problem of addi- 
tion and division an average length of day for the year may easily 
be found. This average day is the mean solar day adopted. Its 
time is arbitrary and exact, forming a perfect standard for all time 
measurements. From this the term mean time gains its significance. 

By referring to the foregoing earth’s orbit laid out on paper, 
with the true solar days marked off in sections of mathematical 
exactness, it will be seen that by dividing each section into two 
equal parts and marking the division point with red ink, the true 
noon point of each solar day in the year will be conspicuous upon 
the drawing, and in its proportionate relations in every way. If 
now we set a pair of dividers or compasses so that the opening shall 
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reach over the exact space on the orbit of one half of the mean 
solar day, and beginning at the red noon point of one of the four 
days in the year when the true noon falls at just twelve o’clock— 
say December 24th—and step the dividers around on the orbit, 
making a blne point mark at cach second step, then as the blue 
points vary from the red so will the mean time which our elocks 
keep vary from the true noon of each day of the year. 

Variation in length of forenoon and afternoon, therefore, may 
be viewed by common intelligence not only as a fact but as a 
necessity. 


PRESIDENT JORDAN’S “ NEMINISM.” 


OFFICE OF THE PRresIDENT, LELAND Stanrorp JUNIOR UNIVERSITY, 
Pato Anro, Cat, 
Post OFFICE, Stanrorp UNIVERSITY. 
Dear Dr. Youmans: 

The inelosed, from an anonymous but appreciative source, may 
interest you. It is doubtless true that the philosophy of Nemi- 
nism goes back to India, through Hegel and Plato, but the high 
priestess does not know this. She made it all out of her own head. 

Truly yours, 
Davin S. Jorpan. 


THe University oF MENTIPIHYSICS, 
Lysx, Mass., December 6, 1899. 


President David Starr Jordan, Leland Stanford University, Cal- 
fornia. 

Sir: I have before me the last issue of one.of our two or three 
great scientific magazines, in which Mr. Giddings lays down the 
exact miecthod we are to follow in sociology, thereby creating the 
pleasing nmpression that hereafter he intends to stick to it himself. 
But, sir, I wish to say, as a student of “ Neminisi,” as you eall it, 
that my emotions were far less agreeable on perusing your bril- 
liant plagiarism, the doctrine of Nihil nemint nocet, an aphorism 
which apparently vou wish to make rival the Cogilo ergo sum of the 
Cartesian plilosophy. IT will concede to vou (I being, as it is per- 
haps necessary for ie to remark, a literary person) the undoubted 
night all real literary persons have of appropriating everything of 
a literary nature that they can lay their hands upon; but, while we 
are in perfect liarmony upon this occasion, m1 regard to that point, 
IT regret to insist that the thing mmst be done judiciously—that is 
the art. Any mere plebeian can aeeuinulate faets—that is the 
raison @eétre of the plebeian; lis duty is to work—but the real 
ethereal literary man, such as the monthly magazines nourish, must 
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disdain facts and theories and the truth, and must float in the pure, 
soft twilight of his own imagination while he writes about people 
who never existed, in a language which nobody ean understand. 
Yet, sir, in your unblushing appropriation of the late Professor 
Hegel’s dictum of Sein und nicht Sein sind dieselbe (which I pre- 
sume you, sir, to exculpate yourself, will swear you do not under- 
stand), and in your changing that immortal antithesis to your Nihil 
neminit nocet—in doing all this I declare that you have violated one 
of the most sacred principles, in fact, the very essence of Nemi- 
nism; for to say, as you have said, that nothing hurts nobody, is to 
say a very dull, prosaic, vulgar faet which any fool can under- 
stand; but to say that “to be and not to be are the same” is to 
say something that is not only very beautiful, but, what is far more 
to the point, is likewise utterly incomprehensible; yet to do this 7s 
the essence of Neminism, as you yourself have shown. 

As a confirmed Neminist glorying in his Neminism, as Paseal’s 
Father Joseph, the Jesuit, gloried in “ interpretation ” of the words 
“murder” and “charity,” I am, sir (and I hope my frequent use 
of this monosyllable will not annoy you, for the first Neminist, 
Plato, uses 2 Swxpates quite as frequently, though his expression 
requires four times as much wind or space as mine), I say, then, 
that I am always anxious to be thought well of by people who are 
on top or are getting there, in order, to use your own undignified 
and cruel metaphor in the Rev. Mr. Lyman Abbott’s journal of news 
and Christianity, that I may continue “ to hold down ” my position 
as the janitor and Professor of Leibnitzian Monadology in the 
University of Mentiphysics. But there are times, sir, when even 
a Neminist rises above his interest, and, like Richelicu in the play, 
exchanges the lion’s and the fox’s skins. In short, I beg to inform 
you that I believe that you, seeing the growing attachment of the 
vulgar mob for the Wissenshaftliche Padagogie of the Robinson 
Crusoeans or concentrationists, have had the thought to sap the 
foundations of their success by vulgarizing our noble monopoly of 
Neministic science, and I should not be at all surprised to see your 
naine, after a little, as the editor of a “ Journal of Psycho-Materno- 
Kinder Appercepties,” or of a strictly American “ Great Educator 
Series,” beginning with Pontiae and ending with Jim Fiske. 

Or perhaps, sir, you are actuated by deeper motives. Our uni- 
versity has not yet received the complimentary copy of your work 
on Imperial Democracy, the Government probably holding it back 
until General Young can catch Mr. Aguinaldo, but I see by the 
publishers’ lists that it is out. Now, it is easv to see that if Impe- 
rial Democracy gets within a stone’s throw of China it will get into 
China, and, with your knowledge of Aristotle’s Polities and the 
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Hlighbinders in Chinatown, you ean not have failed to have recog- 
nized that Neminism and Orientalism are very similar. To be or 
not to be; to be alive or to be dead; to be drunk or to be sober— 
tis all the same for the people; ’*tis Nirvana. You wish to vul- 
garize Neminism. What follows your success? Immediately 
every State will make it an obligatory study in the public schools, 
and when, in the distant future, we meet the Chinamen face to 
face, we will be ready to exterminate them or be exterminated by 
them; for it is an axiom of sociology, which it is to be hoped Mr. 
Giddings will see the value of and will in the next edition of his 
Soeial Euchd make number one, that when two societies completely 
differing in origin, history, manners, institutions, and laws come 
together they start in the more quickly to cut each other’s throats 
when they have a common idea in which they can locate a differ- 
ence, and hence find a logical excuse to begin. 

I would have preferred that our president had taken up this 
uupleasant task of criticising your mischievous efforts to vulgarize 
our beautiful science, whieh, like the true religion of the Egyptians, 
should be retained sub rosa in the temples; but she, as you your- 
self have said, does not lke controversial publicity, and has often 
remarked that our seience is like the mushroom, for, though it is 
the ehild of darkness and Byzantian filth, it is eminently adapted 
to be retained by weak stomachs, while for others it may be nause- 
ating. Iam, sir, very respectfully, 

Anacuanrsis Panatoss, Af. Plane. 


Though religiously refraining from introducing my own per- 
sonality in the foregoing, it being a cardinal point in our science that 
it is good form to appear modest—vidert quam esse, as was said of 
Cato—I am, nevertheless, obhged to observe that I am not at all 
in any way related to the Dr. Pangloss, LL. D., A. 8. 5., mentioned 
in the play of the Heir at Law, nor yet, though perhaps more spir- 
itually akin, to that other Dr. Pangloss—Dr. Leibnitz Pangloss, 
the tutor of Candide mentioned by the late Monsieur Voltaire of 
happy memory. Dr. L. Pangloss, a fine old fellow at bottom, was 
engaged in showing how, in the best possible words, a cause always 
precedes its effect; for instance, Monsieur the Baron Thunder den 
Trockendorf has a nose, argues he—it will carry speetacles, hence 
the nose was created for spectacles, and spectacles are created. It 
is plain that Dr. 1. Pangloss was a scientist. Now, I am a sociolo- 
vist, and itis the hope of my life to fill the chair of Monadology in 
the new American university, where I intend to show that while 
the rich are becoming richer the poor will become richer than the 
rich in contemplating how mueh more satisfaction the rich get out 
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of their riches than they, the poor, get out of their poverty. This, 
as you will at once recognize, is in the line of what Mr. Lester 
Ward ealls Dynamic Sociology, and, though it is not the acme of 
the application of dynamics such as that which knocked Hebraism 
out of Saul of Tarsus, I beg to remind you that, until German sci- 
ence has made further progress in the application of electricity, we 
lack the means of producing the necessary phenomena by which 


alone such effects ean be secured. 


as 


Worvespondence. 


FAITH AND KNOWLEDGE. 


Editor Popular Science Monthly ; 


Sir: In your editorial, in the issue of 
September, you speak of “ faith as the 
organ of religious apprehension.” This 
suggests some important facts that are 
not always apprehended, or are forgot- 
ten. There is no organ for the discov- 
ery, the proof, or the apprehension of 
truth but reason, whether facts of Na- 
ture or of region. “Faith” is not a 
sixth sense which we do not use in sci- 
entific pursuits, but which comes to our 
help when we seek for religious truth. 
Much of the difficulty comes from the 
fact that the word “ faith” is ambigu- 
ous, having two meanings, which are 
not distinguished. It is (1) simply be- 
lief of a fact beeause of evidence pre- 
sented to and apprehended by the rea- 
son; or is it (2) trust, confidence in, be- 
lief in, as in a person, resting on the 
belief of that person’s competency and 
truthfulness, that belief resting on evi- 
dence apprehended by the reason. Be- 
cause of this “faith” in the person we 


The place of “ faith” is the same in 
science as in religion—i.e., it is the con- 
dition and justification of our accept- 
ance of truth which is beyond our per- 
sonal cognizance. We accept it be- 
cause of the testimony of men in whom 
we have learned to have faith—e.g.,, 
How few of us who accept the reve- 
lations of the spectrum analysis as to 
the composition of the stars have any 
other justification for accepting them 
than just this? We believe them sim- 
‘ply because men, whom we, in the ex- 
jercise of our reason, have come to be- 
eve competent and truthful, tell us 
what they have seen. We believe on 
their testimony because we trust them. 
|Our process involves three steps: (1) Be- 
|lief of their competence through appeal 
/to reason; (2) trust in them because of 
‘this belief; (3) belief of their testimony 
|because of this trust or “faith” in 
;them. The only organ we have used is 
reason, in its initial act of belief of the 
| competence and truthfulness of the wit- 
nesses. Error in the use of reason here 
| vitiates all that follows. Correct use 


accept his testimony as to facts beyond | of reason here gives a legitimate condi- 
our personal cognizance, we believe them | tion for correct results of the other 
not because we have discovered them, or|steps. But reason must go along with 
may be are competent to discover them, | us and guide us in these, that we may 
but because of our “faith” in a per-j|come to a rationally accepted belief of 


son whom we have seen reason to be- 
lieve is trustworthy—i.e., competent and 
truthful. 

Now, these two meanings of “ faith ” 
are often confused, interchanged. Hence 
the discredit thrown upon belief of re- 
ligions truth, because an illegitimate use 
is made of the place of “faith” in its 
justification, And writers defending re- 
ligious belief have been great sinners in 
this illegitimate use of “ faith.” 


vou. ov1.—39 


the truth. 

Here is the place of “ faith” in sci- 
ence, as belief and as trust. By its use 
we accept the great issues of scientific 
|trnth which we believe, and do it legiti- 
/mately. 

lt is the same in all right acceptance 
of religious truth, Here appears a per- 
son in human history claiming to reveal 
facts beyond our sphere of cognizance. 
' Now, the first (1) step is belief in his 


” 
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competence and truthfulness as a wit- 
ness, just asin cases of science. Ls only 
appeal is to reason, our only organ for 
apprehending truth. We, because of the 
evidence presented to our reason, believe 
him competent and trutlful—i. e., trust- 
worthy—and we take the second step 
(2), as in case of seareh for scientitic 
truth. We trust him. we have “ faith” 
in him. Then (3) we believe his testi 
mony as to facts beyond our cognizance, 
as to God, as to the inner world and life, 
as to his own person and work, and 
his agency in helping us to the true life. 
Tlere are the same three steps as in our 
believing the great facts of science, and 
they are equally legitimate, and the be- 
lief is equally legitimate, and with the 
same use of “ faith ” in both eases, which 
use is legitimate if we have apphed our 
reason correctly. 

It may be said that there is this dii- 
ference in the two eases: We are, it 
may be, competent with training to per- 
ceive with our reason the facts to which 
the seientists witness, whereas in reli- 
gion we are not competent by any train- 
ing, in our present state, to see what 


Jesus Christ testified to; therefore the | 


believing him is not legitimate. 

Space forbids arguing this point, but 
the writer is confident it can be shown 
that this does net vitiate the process 
in the least. The only point now argued 
is that reason is the only organ of inan 
for the apprehension of truth, and that 
“faith ’ acts the same part in scientifie 
and religious belief. 

Joun I. Tiunsron, 

WHAITINSVILLE, Mass., Seplemitor oo, 109. 


{The point whieh our correspondent 
discusses is one which falls rather within 


the province of theology or philosophy | 


than within that of science. In the ar- 
ticle to which he refers we did not dis- 
tinetly say that “faith ? was “the or- 
gan of religious apprehension.” What 
we said was that granting such was the 
ease, the qnestion still remained to be 
settled where the line should be drawn 
between faith and knowledge. We doubt 
whether the account which our corre- 
spoudent gives of faith would be widely 
accepted by those who approach the 
subjeet fromm the theological side, while 
these who approveh it from the scien- 
tifie side would—at least many of them 
woukl— be disposed to consider the term 
one which might better be dispensed 
with in favor of the less ambignous 
word “belief.” Belief is the inclination 
of the mind toward a proposition for 


SCIENCE MONTHLY. 


which absolute or demonstrative proof 
is wanting, and it is this condition of 
|mind, it seems to us, that our corre- 
spondent has in view. Faith in the re- 
ligious sense, unless we are mistaken, is 
something dilferent. It is an aflirma- 
tion made by the human eonseience or 
conseiousness in its own behalf—a_ cer- 
|tain instinctive recognition of a presence 
and power in the universe which, though 
/inaecessible to seientifie investigation, 
sustains an intimate, profound, and all- 
essential relation to man’s moral nature. 
If trust in an individual ever rises to 
the level of faith in this sense, it is be- 
cause the influence of the individual 
harmonizes with and re-enforees the pri- 
mal instinet. That, at least, is how we 
view the matter.—Eprror. | 


FISKE’S VIEWS COMPARED. 
| Editon Popular Science Monthly: 

Sim: Will you permit me to say a 
few words supplementing your review 
of Through Nature to God? To those 
who have perused Mr. Fiske’s latest 
three scientifieo - theological booklets, 
;and also his Cosmie Philosophy, it can 
not be new that their author has become 
entangled in hopeless contradictions of 
(himself. The limited space of a letter 
| does not allow of addueing more than 
one remarkable passage from Cosmic 
Philosophy, demonstrating the antithe- 
| sis hetween the arguinents of this work 
and Mr. Fiske’s latest opinions, these 


new thoughts having been developed, as 
he tells us, by “ carrying such a subject 
about in his mind for” twenty-five 
vears. We are told in Through Nature 
ia God (page 12) that “it has usually 
been found necessary to represent the 
Creator as finite either in power or in 
/eoodness, although the limitation is sel- 
dom avowed, except by writers who 
‘have a leaning toward atheism and take 
a grim pleasure in painting out flaws in 
ithe constitution of things. Among mod- 
fern writers” Comte and Mill are eon- 
-spienous for such a “leaning toward 
‘atheism. Then we are informed (page 
20) that the “shock which such a clear, 
bold statement gives to our religious 
feelings is no greater than the shock 
with which it strikes eounter to our 
modern seientifig philosophy.” And a 
little further on we find that “the God 
j}which Mr. Mill offers us, shorn of the 
attribute of omnipotence, is no God 
at all.” 
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If the reader will now open Cosmie 
Philosophy, he is told in vigorous lan- 
guage (vol. il, p. 405) that “if there 
exist a personal Creator of the universe 
who is infinitely intelligent and power- 
ful, he can not be infinitely good; 1, 
on the other hand, he be infinite in good- 
ness, then he must be lamentably finite 
in power or in intelligence. Dy this 
two-edged difficulty, theology has ever 
been foiled.” Then (vol. ii, p. 406) Mr. 
Fiske, quoting from Mill, expresses his 
entire concurrence with the views of 
this eminent thinker, and adds (vol. ii, 
p. 407), “ With Mr. Mill, therefore, ‘I 
will call no being good who is not what 
I mean when I apply that epithet to 
my fellow-creatures.’ And, going a step 
further, I will add that it 1s impossible 
to call that being good who, existing 
prior to the phenomenal universe and 
creating it out of the plenitude of in- 
finite power and foreknowledge, en- 
dowed it with such properties that Its 
material and moral development must 
inevitably be attended by the misery of 
untold millions of sentient creatures for 
whose existence their Creator is ulti- 
mately alone responsible.” 

No comment of mine can show more 
clearly than the passages cited above 
the “conversion” of Mr. Fiske, against 
which imputation so much subtle in- 
genuity is expended in the preface to 
The Idea of God. 

That Mtr. Fiske is merely reviving 
gross anthropocentrie views he himself 
admits. To him, man is “the goal to- 
ward which Nature’s work has been 
tending from the first.’ But might not 
also some pithecoid ancestors of ours 
have deemed themselves the ‘“ goal to- 
ward which Nature had been tending 
from the first’? What is Nature's goal 
in the endless cycle of evolution in 
which life is but an infinitesimal part? 
But with Huxley I believe that “it 
would be a new thing in history if a 


priori philosophers were daunted by a | 


factious opposition of experience.” Mr. 
Fiske’s latest writings, as all theodicies, 
bear testimony to the truth of Huxley's 
scathing remark. 

But granting, for the sake of the ar- 
gument, that “in the deepest sense it is 
as true as it ever was held to be, that the 
world was made for man,” there is an 
objection to be raised on moral grounds 
stronger than any that could be founded 
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fon scientific arguments. Jad this world 
| been created for man, entailing, as it 
does, the “ misery of untold millions of 
sentient creatures,” who but the crassest 
egotist could worship this Fiskean God 
of iniquity? 

| The careful student of Thomas Hux- 
;ley’s works may be surprised to find 
pie Nature to God “ consecrated ” 


to the memory of him whose life work 
was devoted to “untiring opposition to 
that ecclesiastical spirit” that shines 
through every page of Mr. Fiske’s latest 
writings. I echo Mr. Fiske’s words: “I 
can never cease to regret that Huxley 
should have passed away without see- 
ing my [Mr. Fiske’s] arguments and 
giving me the benefit of his comments.” 
The last stroke of Huxley’s pen was 
giving Mr. Balfour “the benefit of his 
comments”; would that he could have 
given them to the author of the excur- 
sion Through Nature to God! 
B. A. BEHREND. 


Erte, Pa., December 5, 1549. 


Editor Popular Science Monthly : 

Sir: Your trenchant criticism of Mr. 
John Fiske’s discussion of the mystery 
of evil recalls Mr. Spencer’s reminder 
that “there is a soul of truth in all 
things erroneous.” 

Mr. Fiske certainly has not made it 
plain that the meaning of the universe 
is to be found (exclusively) in the 
higher developments of Jove and_ self- 
sacrifice; but is it not equally a mistake 
|to say inferentially that “on a broad 
view of the world-wide struggle for life 
| there are no moral elements to be seen”? 
If we define morality as the equivalent 
merely of love and self-sacrifice, the ever- 
present love of mother and, in a degree, 
of father for the offspring imperatively 
| negatives sueh a conclusion. 
| But morality is something more than 
|love and self-sacrifice. Morality is right 
conduct, and right conduct in the last 
analysis is conformity to the conditions 
of existence. The nearer the conform- 
ity, the more complete the life, and life 
approaches completeness only as the ac- 
tivities of men cease to be impeded by 
each other's aggressions, the highest life 
| being reached when men help to com- 
plete one another's lives. 

“Conversely, evil must be defined as 
noneconformity to the conditions of ex- 
istence. Slowly but surely man is learn- 
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ing these conditions, and as he learns 
it is not to be doubted that “ evil” 
will lessen, If we aflirm acquisition 
of knowledge by man, we must postu- 
late a precedent or “necessary” con- 
dition of ignorance. Hence it may be 
truthfully said that evil ig a necessary 
correlative, and in a manner the neces- 
sary condition of good; and also, f 
think, that a broad view of the world- 
wide struggle for life shows not an ab- 
sence of moral elements, but rather that 
the ethical is inherent in the very na- 
{ure of animate things. 

We may not ail share Mr. Fiske’s 
exuberant optimism, and many can not 
accept his teleological implications, but 
of the ultimate triumph of good over 
evil, of knowledge over ignorance, we 
may not doubt. Frank M. Loomis. 


BUFFALO, .Vovrember 10, 1899. 


THE LOCATION OF VINLAND. 


Editor Poplar Science Monthly : 

Sir: I beg to take exception to the 
exploded Boston theory again revived 
by Miss Cornelia Horsford in the last 
number of your valuable magazine. It 
is astonishing to notice how little Prof. 
G. Storm's excellent prize essay and Mr. 
Xeeve'’s careful edition of the text of 
sagas seem to have availed against the 
misplaced patriotism that persists in 
carrying those Norse explorers down to 
New England in the face of the numer- 
ous difficulties with which this feat is 
associated. If I am not mistaken, not a 


single historian or antiquarian of note | 


has taken Professor Horsford’s extreme- 
lv unscientific treatment of the sagas or 
his Norse discoveries seriously, and the 
sober verdict of Mr. Thorsteinn Erlings- 
son and Dr. V. Gudmundsson on the 
alleged Norse ruins seems to show that 
Miss Cornelia Horsford has met with no 
better suecess, To refute all the philo- 
logiea] curiosities and illogical eoneln- 
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|persistence in defending a baseless sup- 
position is not merely a matter of inno- 
cent patriotism. Fortunately, the cur- 
rent year, which marks the nine hun- 
dredth anniversary of the discovery, will 
be sure to see some valuable new trea- 
'tises on the subject, and those who are 
sulliciently interested furthermore need 
only consult the above-mentioned books 
to discover how many serious objections 
the New England theory really has to 
contend with. Permit me to mention 
one of them. Cape Cod has, it is true, 
one singular feature that suggests the 
Keel Cape of the best version of the Vin- 
land manuscripts—viz., sandy shores, 
«As everybody can see for himself, how- 
ever, by consulting Mr. Reeve’s book, 
the explorers sailed south from Keel 
Cape on the eastern shore till the coun- 
try became indented with bays. At the 
mouth of one of these they established 
their first winter quarters (the so-called 
Streamfirth), and the next fall proceeded 
still farther south for a considerable 
time till they came to “ Hop,” the true 
Wineland. The extraordinary ease with 
which Professor Horsford, in his book 
Landfall of Leif Ericson, undertakes to 
chop up this version, in order to make 
the explorers return to Boston from 
Cape Cod instead of continuing on their 
course, is something remarkable in the 
annals of historical research. But even 
then his theory fails utterly to satisfy 
the critical reader. The trouble with 
most of the writers on this subject, not 
excluding a professional historian like 
Prof. John Fiske, is that they have failed 
to sift the material or see the force of 
Professor Storm’s criticism of the Flat 
Island version. This being done, every- 
thing falls into line for the Nova Scotia 
theory, due consideration being given to 
| the fact that an oral tradition of at 
| least one hundred years intervened be- 
tween the events narrated and the first 
jsomewhat extended written record. 


sions drawn by Professor Horsford in | While, therefore, owing to the last- 
his ten treatises on the subject would, mentioned fact, it is not altogether im- 
however, require a book of at least five | possible that the Norsemen reached New 
hundred pages, and nobody seems to ngland, it should be distinctly under- 
think the question important enough to | stood that such a conclusion can only 
warrant such an output. The fact that) be drawn on archiological lines, the 
Mr. A. IE. Keane, in his recent work. test of the sagas pointing clearly in the 


Man, Past and Present, takes it for) opposite direction. 
eranted that the Norsemen met with JUUL DIESERUD, 


Uskimes in New England in the year 
JO00 seems to prove, however, that this 
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THE WAR SPIRIT. 


T must be a matter of deep re- 

gret to all right-thinking men 
that there should have been during 
the latter half of the century now 
expiring so marked a revival of the 
war spirit. In the middle of the 
century it was thought by many 
that the world had learned wisdom 
from the terrible experiences of the 
past, and that with the development 
of international trade war would 
become an outworn mode of set- 
tling international controversies. 
How different a turn things were 
destined to take need not here be 
told. Coming to recent events, 
however, we may say that it is la- 
mentable our own country could not 
have won by peaceful means what- 
ever advantages it has secured by 
its recent war with Spain. Equally 
lamentable is it that Great Britain, 
the other great representative of 
Anglo-Saxon civilization, should at 


this moment be engaged in a still. 


bloodier struggle over questions 
which it is hard to believe could not 


have been settled by negotiation. 
“Whence come wars and fightings 


among you?” is a question that was 
asked very long ago, and we do not 
know that it 1s possible to improve 
on the answer then given: “ From 
your lusts.” 

We do not say that a nation 


should not resist to the death a dis- | 


tinct aggression on its liberties or 
its independence. We do not say 
that when horrors are being enacted 
in any part of the world foree may 
not righteously be employed to ar- 
rest them; but it is clear to our 
mind that, in the present age, wars 
between civilized countries might be 
almost wholly avoided if more re- 
lianee were placed upon moral -force 
and less rein given to the impulse 


|to employ physical force. This is 
-a matter for the people in any state 
enjoying free institutions to take 
to heart. Let every man in a time 
of national difficulty ask himself 
‘this question: “Do I personally 
want to have blood shed over this 
matter?” Or this one: “ Am I per- 
sonally indifferent whether or not 
this dispute ends in bloodshed?” 
If a nation or the majority of a na- 
tion wants to have blood shed over 
a dispute with another nation, or is 
indifferent as to whether that shall 
be the outcome, the discussion will 
be carried on in a very different 
spirit from what it would be if there 
were a pronounced aversion to such 
a result. With nations, as with in- 
dividuals, everything depends upon 
the spirit and ulterior purpose with 
which a question is approached. 
The cases must be very few in 
which a great nation, safe itself 
from attack, might not, in any mat- 
ter in which minor interests are in- 
volved, resolve within itself that it 
will not resort to war—that it will 
work, and continue to work, on 
moral lines, trusting that, if it has 
right on its side, it will in due time 
carry its point. If blood cries from 
the ground against the slayer, what 
must be the responsibility of those 
who heedlessly and ruthlessly give 
‘their voices for war, when patience, 
moderation, and disinterestedness 
would have better accomplished 
every legitimate purpose? Slaugh- 
ter is slaughter, murder is murder, 
however we may seek to weaken 
their import by a conventional 
treatment. War is mutual murder 
carried on professionally and sys- 
tematieally. Yet the primal com- 
mand still makes its solemn appeal 
to the human heart and conscience: 
“Thou shalt not kill.” 
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It is, unfortunately, only too 
easy to cultivate the military spirit 
in almost any nation, and the mili- 
tary spirit, 1t need hardly be said, 
is the spirit that secks quarrels. 
To the military man war means 
excitement, emulation, reputation, 
promotion, subject of course to the 
possibility of injury or death. No 
one denies that deeds of heroism 
and self-devotion are done on the 
battlefield; but that men should ac- 
quit themselves nobly in the field is 
no compensation for the horrors of 
a war brought on by the predomi- 
nanee of the military spirit. 

“* Great fame the Duke of Marlborough won, 
And our good Prince Engene.’— 
“Oh, “twas a very wieked thing,’ 
Said little Wilhelmine.”’ 
And every war is wicked and de- 
testable that could consistently with 
national honor be avoided. When 
we say “honor” we do not mean 
“reputation.” Reputation depends 
on the canons of judgment prevail- 
ing among those who presume to 
award it. In a dueling community 
a man’s reputation might suffer 
by declining a challenge, but his 
honor would be intact if he declined 
from sincere unwillingness to do a 
wrong act. 
sometimes in sacrificing reputation, 
particularly the “bubble reputa- 
tion ” that is won “in the cannon’s 
mouth.” Every appeal to the sword 
weakens the reliance placed upon 
principles of justice, and thus un- 
does a vast amount of the work of 
peace. When war is once set on 
foot, the national judgment is more 
or less blinded. True, it is the ae- 
tion of a majority of the people 
only—admitting that a majority 
wanted it—but who is uncompro- 
mising enough, when his country’s 
armies are in the field, to proclaim 
that they are fighting m a wrone 
eause? A few may do it, but they 
do it at their peril. In all other 
mattcrs a minority may censure 
with any degree of severity the pol- 


There is much honor | 
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liey of the majority, but not in the 
matter of a war once entered on. 
Yet how perverting such a situation 
is to right Judgment, and how inju- 
rious an effect it must have on the 
rising generation, are only too ap- 
parent. 

These reflections may not at 
first sight seem to have a very di- 
reet bearing on the interests for 
which this magazine is supposed to 
stand, but to our mind science, in 
the broad sense, has no function so 
important as that of settling the 
education of the young upon a right 
moral basis. No system of educa- 
tion deserves to be called scientific 
that does not place the idea of Jus- 
tice at the very foundation of hu- 
man life. You can not do this, how- 
ever, without making it a working 
principle, and without inculcating 
a belief in it as such. Applying the 
prineiple to national affairs, we see 
at onee that a strong nation which 
desires to be just will take no 
advantage of its strength in its 
dealings with other nations. If 
it has a demand to make, it will 
make it simply in the name of jus- 
tice, and east no sidelong glances 
at its up-to-date battle ships or 
its well-equipped battalions. It 
will have unbounded patienee with 
weaker communities, which, rightly 
‘or wrongly, may seem to think they 
have right on their side. It will not 
be ashamed to shrink from the shed- 
Ene of blood. The “young. bar- 
\barians” of our public schools are 
always only too ready to exalt might 
above right; but the judicious teaeh- 
‘er into whom the true spirit of sei- 
ence has entered will seize every 
favorable opportunity for ineuleat- 
}ing the great lesson that the moral 
law has a way of vindicating itself 
(in the end, and that the inheritanee 
of the earth has been promised not 
to the quarrelsome or the overween- 
ling, but to the meek. A generation 
brought up on these principles 
would be slow to make war, and 
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their influence on the world would! should be brought forward when- 
be in every way powerful for good. | ever opportunity offers. Mr. Wil- 
ham Archer, the well-known Eng- 

lish critic, contributed an article not 
long ago to the Pall Mall Magazine 
Tue ordinary school education) which might be read with much ad- 

in language and grammar is doubt- | vantage by pedants and purists, and 
less responsible for the impression | all blind followers of authority. He 
which we find existing in so many| takes the broad ground that lan- 
minds that, in all matters of verbal | guage is a transcript, as it were, of 
expression, there is some one abso- life, and that as life widens and be- 
lute standard of authority to which | comes more varied, language must 
it implies simply ignorance not!do the same. It must reflect the 
to bow—some supreme court, as it | fancy, the imagination, and the hu- 
were, empowered to decide for us| mor of the day, and not merely the 
what words we are to use, how we! fancy, imagination, and humor of 
are to pronounce them, and what! past generations. If we want a lan- 
rules of syntax we are to follow. It/ guage that is fixed and unalterable 
would be difficult, doubtless, to im-;in its forms we must seek one that 
part to children or very young peo-|has ceased to be spoken by men. 
ple the wider and more scientific| Even then we can not always get 
view of language, inasmuch as they | absolute decisions. Cicero is perhaps 
need, in the first place, clear guid-| the best standard of Latin prose, 
ance as regards usage rather than | but no competent critic would say 
correct theory. The idea, therefore,| that his writing was flawless. We 
with which they grow up, if their; know that grammatical questions 
school studies take any hold upon | were much debated among the an- 
them at all and if no wider culture | cients, and we have no doubt that 
comes to change their way of jog many such questions were left un- 
ing at things, is that some very wise | settled. In a living language there 
man made an infallible grammar | must be unsettled questions. There 
and another very wise man an in-|is a constant struggle for life going 
fallible dictionary, and that no one|on among the words and _ phrases 
need be in doubt in regard to what | with which men endeavor to express 
is orthodox in language who has ac- | their ideas, and, at a given moment, 
cess to these tables of the law. We|it is impossible to say which shall 
have known grown-up persons to} prosper, this or that. The word or 
turn away with a very skeptical air,| phrase that prospers—that com- 
and a kind of look as if they had} mends itself, after adequate trial, 
found out a weak spot in your!for expressiveness, convenience, or 
educational armor, when they were }euphony, or for any combination of 
told that really it was impossible | useful qualities—will survive and 
to say which of two pronunciations | become classic; the expression that 
of a word was right and which! has nothing special to commend it, 
was wrong—that either might be} bevond its novelty and slanginess, 
employed without mortal offense | will probably pass, after a brief and 
against elegance of speech or good | partial currency, into the vast limbo 
breeding. of the unfit. All we can say of a 
A hidebound view of language | word at a given moment is how far 
tends so much to narrow thought! it has actually become current and 
on general subjects that it seems | what kind of socicty it keeps. What 
to us of importance that the true}its fortune will be we ean only 
and scientific view of the subject] guess. Just as in the financial 
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world great fortunes are sometimes 
very suddenly made and names be- 
fore obseure spring into world-wide 
notoriety, so, in the realm of lan- 
guage, a word of very uncertain 
ancestry and no social repute may 
assert its right to recognition and 
take its place among the best. 

It does not follow from this that 
it ean ever be a matter of indiffer- 
enee what words we use or what 
tricks we play with language, any 
more than it ean be a matter of in- 
difference what personal habits we 
adopt. Language is the clothing of 
our thoughts, and as such it may 
exhibit the same qualities which at- 


tach to the clothing of our bodies. | 
Tt may be marked by neatness and | 


propriety, or by slovenliness and 
want of taste. Some men are over- 
dressed, and some affeet over-fine 
language. Some go after the latest 
novelties in the tailoring world, and 
some after the latest slang, assert- 
ing thereby their resolution to be up 
to date. It is needless to draw the 
parallel further, but it is evident 
that there is wide scope in the 
choice of language for the exhibi- 
tion of personal preference and per- 
sonal character. We think it safe 
to say that the interests of a lan- 
cuage, considered as an instrument 
of thought, will be best promoted 
by those who pay due respect to its 
established forms, and only eounte- 
nance such neologisms as make good 
their claim to aeeceptanee by sup- 
plying a real want. Mr. Archer, in 
the article we have 
states, and we do not doubt with 


truth, that the English language has | 


been greatly enriched and strength- 
ened by the faet that it has been 
spoken and written by millions of 
people on this side of the Atlantie, 
leading an intense and vigorous life 
of their own, under conditions very 
different in many respects from 
those prevailing in the mother coun- 
try. The language moves with a 
freer step, beats with a= stronger 
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referred to, | 


‘pulse, and assumes a more imperial 
_bearing from the faet that it ex- 
presses the activity and sums up the 
i\life of the foremost communities 
jof the human race in both hemi- 
spheres. 

A great classical scholar not 
long ago wrote a letter to an Eng- 
lish weekly newspaper expressing a 
very contemptuous estimate of the 
French language, as being only a de- 
eraded form of Latin. He thought it 
a great disgrace to the language that 
it had no better word for “much” 
than beaucoup, which, as he learned- 
ily explained, came from two Latin 
words meaning “ fine” and “ blow.” 
The most eursory examination of 
any language will show that it 
abounds in just such verbal devices. 
We do not in English put the words 
“ereat” and “stroke” together, 
but, using them separately, we say 
“a great stroke” of luck and of 
many other things when there is no 
question of “striking” at all. In 
the same way we would say “a great 
“iit,” when there is no question of 
| hitting, except by remote analogy. 
Languages grow rich and flexible 
precisely by the adoption of such 
convenient eombinations. What 
they may originally have meant be- 
comes a matter of little moment 
when onee they have become thor- 
oughly aeeepted and thoroughly ex- 
pressive. After they have become 
welded together, as sometimes hap- 
pens, in one word, it 1s an advantage 
rather than otherwise if the sepa- 
rate meanings of their constituent 
parts become lost to all except the 
professional etymologist. As long 
as the separate parts retain their 
/separate meaning some sense of in- 
eongruity will sometimes arise in 
eonneetion with the use of the term. 
Thus to say “a handful of corn ” is 
all right, bnt one might feel that it 
was not all right to say “a mere 
handful of men.” Yet it would be 
futile to criticise the expression 
which has beeome idiomatie Eng- 
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lish. If the word “handful” had 
parted with its essential meaning as 
completely as say the word “ troop ” 
has, for all but etymologists, there 
would be no kind of ineongruity in 
its employment for any small num- 
ber or quantity whatsoever. 

The scientific view of language, 
then, is that it represents the effort 
of mankind to use audible symbols 
for the expression of thought; that 
it follows the development of man’s 
aetivity and enlarges with his en- 
larging knowledge, and ecomprelien- 
sion of things; that while its ob- 
jeet is essentially a practical one it 
gathers beauty with use and age, 
and begins to react on the minds of 
its makers; that its makers are the 
people, not the grammarians, these 
being merely its policemen, who, 
useful in general, are sometimes too 
officious; that great writers are the 
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“ Dark Lightning.”’—The attention 
of meteorologists and photographers has 
been engaged to a considerable extent, 
within a few months past, with the ap- 
pearance on photographs of lightning of 
what seemed to be dark flashes as well 
as bright ones. In the effort to account 
satisfactorily for the phenomenon it has 
been referred to photograplic reversal, 
due to extreme brilliancy; to a predomi- 
nance of infra-red radiations; to the 
existence of flashes deficient in actinic 
rays; to changes in the density of the 
air occasioned by the spark, when a 
dark Hine with a light line within it is 
shown if the air is compressed, and a 
light line inclosing a dark one if it is 
rarefied; and to some qualities of the 
photographic plate. The first real light 
was thrown on the subject by some ex- 
periments described by Mr. A. W. Clay- 
den, who, having photographed some 
electric sparks of different intensities, 
before developing the plates exposed 
them to the diffused light of a gas.flame. 
The brilliant sparks then yielded images 
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|architeets who felicitously .arrange 
| materials which the people have 
gathered and shaped, placing the 
best of such materials where they 
|ean be seen to best advantage; final- 
ly, that the language of each nation 
is its most preeious possession, the 
record of its civilization, and the 
repository of all that is best in its 
moral and intelleetual life, and that 
it is therefore the duty of all who 
make any pretensions to liberal 
training to wateh over their herit- 
age and, while allowing all reason- 
able scope for further development, 
to guard it by all means in their 
power against degradation and pol- 
lution. A great people will have a 
great language: when a language 
shows signs of weakness or declen- 
sion, there is reason to fear for the 
civilization of which it is the ex- 
pression. 


of Science. 


‘which might either be called normal 
with a reversed margin, or reversed with 
_a normal core, while the fainter images 
/were completely reversed—or, in other 
, words, came out darker than the back- 
‘ground. The “fogging” of the picture, 
|to produce this reversal, must be done 
after the image of the flash is impressed ; 
for if it is done before, the image ap- 
pears lighter than the background. This 
effect, which is called the “ Clayden ef- 
: fect,” is accepted as a satisfactory expla- 
‘nation of the phenomenon by two of the 
authors who have most studied it—Dr. 
W. J. 8. Lockyer and Prof. R. W. Wood, 
of the University of Wisconsin. Professor 
| Wood, on repeating My. Clayden’s ex- 
| periment, obtained dark flashes without 
any difficulty, but as they failed to ap- 
jpear when the light of an incandescent 
lamp was substituted for the electric 
spark, he concludes that there is some- 
thing in the spark essential to the re- 
, versal. Dr. Lockyer summarizes his con- 
/clusion by saying that dark-lghtning 
flashes “do not exist m Nature, but 
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their appearances on photographs are 
due to some chemieal action which 
takes place in the gelatin film.” 


“Warming Up.”—" Warming up” 


is the expressive term of general cur- | 


rency, Which Dr, E.G, Laneaster adopts 
to denote the process in which one start- 
ing on any work in a little while suf- 
fers a short period of fatigue, from 
which he soon recovers, to go on with 
new and increased vigor. This occurs 
in the course of walks, with students 
engaged in earnest reading or in writ- 
ing, aud in animals, as in dogs on the 
chase, the animals pursued, and race- 
horses. “It is said of two famous trot- 
ters, each of which has reduced the 
world’s record within a few years, that 
the period of Warming up was very 
characteristic. . . . Athletes, espeeially 
ball players, realize the importanee of 
practice just before the games, to be 
followed by a slight rest. A pitcher 
would hardly enter the box till he had 
got his arm in working order by a few 
minutes’ practiee. Orators often are 
dull at first, but warm up. It is said 
that Wendell Phillips was often hissed 
for his slow, uninteresting speech, but 
rallied to the occasion at such times 
with his masterly oratory.” Dr, Lan- 
easter has experimented on the phenom- 
ena, using a method like those of Mosso 
and of Lombard in the psyehotogical 
laboratory at Clark University, and 
publishes the results, with details and 
curves, in the papers of the Colorado 
College Scientific Society. He tried ten 
or twelve subjects, experimenting on 
the middle finger of the right hand, and 
gaining most of his results from four or 
five persons. He finds that warming 
up is general, but not universal. One 
subject always did his best work first. 
He likewise showed no warming up in 
his mental work. The phenomenon 
called “second mind” is closely allied 
to warming up, but is not the same. 
The author is of the opinion that the 
importance of this process is greatly 
misunderstood. 


Sixty Years’ Improvements in 
Steamships.—A review of what has 
been accomplished in sixty years in the 
improvement of transatlaintie — tratlic, 
civen by Sir William I}. White in’ his 
address at the British Association on 
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{Steam Navigation at High Speeds, 
shows that speed has been inereased 
from eight and a half to twenty-two and 
a half knots an hour, and the time of the 
| voyage has been brought down to about 
thirty-eight per cent of what it was in 
1838. Ships have been more than trebled 
in length, about doubled in breadth, and 
jincreased tenfold in displacement. The 
number of passengers carried by a 
steamship has been enlarged from about 
one hundred to nearly two thousand. 
The engine power has been made forty 
times as great. The ratio of horse 
power to the weight driven has been 
quadrupled. The rate of coal consump- 
tion per horse power per hour is now 
only about one third what it was in 
| 1840. Had the old rate of coal eonsump- 
| tion eontinued, instead of three thou- 
/sand tons of eoal, nine thousand would 
| have been required for a voyage at 
twenty-two knots. Had the engines 
i been proportionately as heavy as those 
|in use sixty years ago, they would have 
weighed about fourteen thousand tons. 
‘In other words, machinery, boilers, and 
coal would have exceeded the total 
weight of the Campania as she floats to- 
‘day. “ There eould not be a more strik- 
ing illustration than this of the elose re- 
ees between improvements in marine 
/enginecring at high speed. Equally true 
‘is it that this development eould not 
have been accomplished but for the use 
of improved materials and structural ar- 
rangements.” 


American Advances in Forestry. 
—The Department of Agriculture hav- 
‘ing determined to prepare a book for 
the Paris Exposition, reviewing what 
has been accomplished in scientifie ag- 
lriculiture in the United States, the Divi- 
sion of Forestry will eontribute to it a 
short history of forestry in the United 
“States, with an account of the efforts of 
private landholders to apply the prin- 
ciples of forestry. Mueh more has been 
accomplished in the United States in 
the way of forestry than has been sup- 
posed. Mr. Pinchot, the forester of the 
division, holds that wherever private 
owners have made the effort to use the 
merchantable timber on their woodland 
without injuring its productive power, 
and to establish new forests, there has 
been the intention of true forestry. The 
; methods may have been imperfect, but 
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they have tended toward economic for- | voted to a variety of purposes, and there 
est management so far as their object are many different kinds of them, Be- 
was the continued use of the land for sides the mounds, there are groups of 
producing woods, Among the measures earthworks of a different order of struc- 
looking in this direction Mr. Pinchot ture, that must be considered by them- 
mentions in his circular the practice | selves — great embankments, fortifica- 
which has been adopted “because it tions, and singular structures on hills 
pays,” in some of the spruce lands of the and plateaus that are in marked con- 
Northwest, of leaving the small trees | trast to the ordinary conical mounds, 
standing, so that the lumbermen can and mounds in the form of animals and 


return for a second crop earlier than 
would otherwise be possible; and the 
adoption by farmers of methods in get- 
ting their wood, for saving the best 
trecs and promoting their growth and 
that of the new ones; of keeping 
sprout lands to be cut over regularly 
and systematically, for periodical re- 
newal, and of tree planting on waste 
places, hillsides liable to be washed, and 
the banks of streams. Other forms of 
planting are the institution of wind 
breaks in the treeless West, and special 
plantations for fence posts, ete. A kind 
of forestry practice is likewise indi- 
eated in the special pains that are taken 


by farmers and in lumbering districts | 


to lessen the danger of fires. Forester 
Pinchot desires that all the information 
that can be gained be communicated to 
him for the proposed article. 


Professor Putnam on the Origins 
of the American Races.—lIn his ad- 
dress as retiring President of the Ameri- 
can Association, Prof. F. W. Putnam, 
after expressing his high opinion of the 


late Dr. D. G. Brinton and his scientific | 


labors, referred to the differences of 
opinion that had existed between them 
in respect to the origin of the American 
peoples, and proceeded to expound his 
own views on the subject. He regard- 
ed the term “ mound-builders” as com- 
prehensive enough to include all the 
peoples who had left the marks of their 
former presence in this country. Even 
the shell heaps could not be regarded 
as the work of one people. From the 
time of the earliest deposits—which 
were of great antiquity—to the present, 
such refuse piles had been made and 
many of the sites reoccupied, sometimes 
even by a different people. So with the 
mounds of earth and stone; many of 
them are of great antiquity, while others 
were made within the historic period, 
and even during the first half of the 
present century. These works were de- 


of man. The considerable antiquity of 
these older earthworks is proved by the 
| accumulation of mold and the forest 
growth upon them. “If all mounds of 
shell, earth, or stone, fortifications on 
hills, or places of religious and ceremoni- 
al rites, are classed, irrespective of their 
| structure, contents, or time of forma- 
tion, as the work of one people, and that 
people is designated as the ‘ American 
| Indian’ or the ‘ American race,’ and con- 
sidered the only people ever inhabiting 
America north and south, we are sim- 
ply ... not giving fair consideration 
to differences, while overestimating re- 
/semblanees.” Citing analogies between 
our earthworks and Mexican structures, 
and looking upon the Pueblos as a con- 
necting link, “ we must regard the cul- 
ture of the builders of the ancient earth- 
works as one and the same with that 
of ancient Mexico, although modified by 
environment. Our northern and eastern 
tribes came in contact with this people 
when they pushed their way southward 
|and westward, and many of their arts 
‘and customs still linger among some of 
our Indian tribes. It is this absorption 
and admixture of the stocks that has 
in the course of thousands of years 
brought all our peoples into a certain 
uniformity. This does not, however, 
prove a unity of race. 


Heat Insulators.—Mr. C. L. Nor- 
ton has made experiments, at the re- 
quest of Mr. Edward Atkinson, in order 
to determine the relative etficiency of 
several kinds of steam-pipe covering 
now on the market: to ascertain the fire 
‘risk attendant upon the use of certain 
“methods and materials employed for in- 
sulation of steam pipes; to show the 
gain in economy attendant upon the in- 
ee of thickness of coverings; and to 
find the exact financial return that may 
be expected from a given outlay for cov- 
ering steam pipes. A method of experi- 
| mentation was adopted which repre- 
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sented as nearly as praeticable the eon- 
ditions existing in the actual use of 
steam pipes. Of sixteen non-conduct- 
ing preparations tried, the most efficient | 
were found to be those made of cork; | 
next was a cover eomposed of an inner | 
jacket of earthy material and an outer | 
jacket of wool felt; and next magnesia, 
In reference to the last substance it is, 
however, observed that, while it is a/| 
most effective non-conductor, the name 
has been apphed to many compounds of 
which the greater part consist of car- 
bonate of lime or plaster of Paris, mate- 
rials which are not good as heat retard- 
ents. Asbestos is merely a non-combus- | 
tible material in which air may be 
entrapped, but, when non-porous, is a 
good conductor of heat. Generally 
speaking, a cover saves heat enough to | 
pay for itself in a little less than a year 
at three hundred and ten ten-hour days, | 
and in about four months at three hun- 
dred and sixty-five twenty-four-hour 
days. The decision as to the choice of 
cover must, however, come from other 
considerations, as well as from that of 
non-conductivity. Ability to withstand 
the action of heat for a prolonged period 
without being destroyed or rendered less 
efficient is of vital importance. The 
cork coverings were found to respond to 
this test extremely well, and there ean 
be no question respecting magnesia; but 
Mr. Norton does not consider it safe to 
put upon a steam pipe wool, hair, felt, 
or woolen felt in any form, though the 
danger is not likely to accrue when an 
inch of fireproof material stands be- 
tween the felt and the pipe. in general 
it may be said that if five years is the 
life of a cover, one ineh is the most eco- 
nomica] thickness, while a cover which 
has a life of ten years may to advantage 
be made two inches thick. The method 
of judging a pipe cover by the warnnth 
felt on putting the hand upon it is fal- 
lacious; the sensation depends so much 
npon the nature of the surface that it 
utterly fails to give any idea of the 
actual temperature, 


Effeet of Sea Water on Soil.—In 
a paper read at the British Association, 
1899, on the chemical effeet of the salts | 
of the salt-water flood of November 27, 
1897, on the east coast of England, 
Messrs. T. 8. Dymond and F. Hughes re- | 
corded the remarkable result: that, al- | 
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though the proportion of salt left in the 
soil was insufficient to prove injurious 
to growing crops, the earthworms were 
entirely removed, with the consequence 
that very few erops were worth harvest- 
ing the following year. In the next year 
nine tenths of the salt at first present 
had disappeared from the soil, and 


, Young worms had again made their ap- 


pearance, but still the condition of the 
soil remained unsatisfactory, the rate 
of percolation of water through the 
flooded earth being only one half as 
rapid as through the unflooded. The 
authors ascribe this to the action of the 
chlorides of the sea water on the sili- 
cates of the soi] with the formation of 
silicate of alumina in a gelatinous con- 


| dition. 


The War against Monopolies.— 
Mr. Robert Ewen writes, in the West- 
uuinster Review, demanding free bank 
circulation as likely to be a very effect- 
ive weapon to be used in “ the coming 
contest with monopolists.” The subject 
seems to have attracted oflicial atten- 
tion in England in 1875, when Sir Staf- 
ford Northeote was Chancellor of the 
Exchequer. As chairman of the com- 
mittee appointed to inquire into the 
working of the Bank Aets, he submitted 
a memorandum showing that, while eer- 
tain items of the monopoly enjoyed by 
the Bank of England had been with- 
drawn, a residuum of restrictions on 
issuing banks still remained unrepealed. 
Some other countries have found a way 
of giving elasticity to the curreney by 
buying in and laying aside their bonds, 
as the United States has recently been 
doing, This can not be done in Great 
jritain, because the Bank of England 
and the other bank monopolists bloek 
the way. The bank is tied down by 
acts of Parliament to buy and sell gold 
at a fixed price, and this restriction has 
been a cause of panics, whereas had gold 
been allowed to rise and fall in price, 
according to supply and demand, and 
the bank got a free hand in dealing with 
that commodity and in issuing legal 
notes to supply the circulating medium, 
‘all would have gone well.” Foreign 
protectionists now have the power to 
prevent British goods from getting into 
their markets by imposing heavy duties 
on them, and at the same time foreing 
their produce into British markets, be- 
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eause English laws allow them to get 
gold from the English cheaper than 
their goods can be obtained. “ Suppose 
a merehant in Britain buys £100,000 
worth of eorn from Ameriea and gives a 
check on the Bank of England for the 
amount of the purehase. The Ameriean 
draws the £100,000 in gold and takes it 
home; ne will have to pay no export or 
import duty thereon—indeed, the proba- 
bility is he may get a premium on the 
gold in America. But reverse the trans- 
action: Suppose the British merchant 
sold £100,000 worth of his goods to 
America, there would, in the first plaee, 
be the exorbitant duty imposed there 
upon our manufactures of fram forty to 
fifty per cent. Or suppose our merehant 
wished to buy corn or any American 
produee in exehange for his goods in 
place of bringing money, the ease would 
be different—it would tell against the 
American farmer, who would get a less 
priee for his eorn, ete., than he would 
have done by free trade.” This instance 
is given “to show how free trade in gold 
would bring about free trade and reei- 
procity between the United States and 
Britain, and is applieable to every other 
state with which we trade. ... There 
should be full seope given to all good 
banks in the country, large or small, to 
earry on banking business in the best 
modern manner for the benefit of all 
parties, so as to eneourage and develop 
all trades and industries.” 


Rats and the Plague.—lIn his in- 
troduetory address at the opening of the 
London School of Tropieal Medieine, Dr. 
Manson preached a war of extermina- 
tion against rats with the vigor of Cato 
ealling for the destruction of Carthage. 
“Were I asked,” he said, “ how I would 
protect a state from plague, I would 
certainly answer, Exterminate the rats 
as a first and most important measure.” 
He added, “ At the present juncture, 
were I the responsible sanitary head of 
any town in Europe, in anticipation of 
a possibility eompared to which in hor- 
ror and in destructiveness a general 
European war would be a trifle, I would 
do my best to have every rat and, if 
possible, every mouse in my district 
promptly exterminated.” Dr. Manson 
does not reveal his plan of eampaign. 
Wholesale poisoning of sewers’ might 
have serious disadvantages, and there 
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| would be diffieulties about inveigling 
| the rodent population of these subterra- 
'nean health resorts (as some enthusiasts 
| consider them to be) into a lethal eham- 
ber. Are we to ery havoe and let slip 
the cats of war? or to hurl an army of 
snakes against the foe? In either case 
we might find ourselves in the awkward 
position of a king who had ealled a too 
powerful auxiliary to his aid. Already 
aetion is being taken on the rat theory 
of plague. The Freneh Government has 
ordered that speeial precautions are to 
be taken to prevent the importation 
of rats in vessels from plague-strieken 
| places. It is to be hoped that similar 
precautions will be taken in regard to 
| the transports whieh convey the Indian 
contingent to the Cape, or the situation 
there may beeome complieated by the 
intervention of an enemy who will deal 
destruetion impartially to Boers and to 
Britons. 


Forestry in California.—As a rem- 
edy for the devastation of the forest 
lands of California, Marsden Manson, 
having shown that Government admin- 
istrations with polities in them can not 
be trusted in the matter, recommends 
that all forest reservations and public 
lands upon mountain slopes within the 
borders of the State be granted to the 
University of California in trust, for the 
purpose of maintaining, developing, and 
extending the water supply of those 
regions forever. For this purpose the 
regents should be empowered to lease, 
under proper control, the timber eut- 
ting and pasturage privileges of those 
areas, and to use the resultant fund to 
proteet the eatchment areas, to main- 
tain a college of praetical forestry, to 
eonstruet reservoirs at such points as 
may be necessary to the industries of 
the State, and dispose of the water for 
the benefit of the trust, to aequire 
mountain lands to be added to the 
eatehment areas, and to do all such 
things as may maintain wise systems 
of forest and water conservation and 
use. The extent of ineome-bearing prop- 
erty which ean be imade available for 
forest preservation and storage of flood 
waters, Mr. Manson says, is far beyond 
the genera] idea. 


Another New Element.—The min- 
eral pitehblende is distinguished for its 
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radio-activity, or the property it has of | 


emitting the peenliar light-rays which 
have recently attracted attention. The 
property has been attributed to the 
presence of uranium, one of the most 


radio-active among the known metals. | 


Abont a vear ago the chemists M. and 
Madame Curie, examining the different 
substances in pitchblende, found among 
them two new radiant substances, both 


more active than uranium, which they | 


called polonium and radium. Poloninm 
was found to be closely akin to_ bis- 
nluth, accompanying that metal in all 
its reactions, but separable from it by 
fractionation. Radium resembles ba- 
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rium in its chemical reactions. Recent- 
ly M. A. Debierne, examining one of 
the products of solution and _precipita- 
tion of pitchblende, observed intensified 
radio-active properties in a portion con- 
taining titanium, and on further inves- 
ligation found still another substance 
showing the principal analytical prop- 
erties of titaninm, but which emitted 
extremely active rays. While these 
rays were comparable with those ob- 
served from polonium and radiuin, the 
chemical properties are entirely differ- 
ent from those of these substances. Ra- 
dium, however, is spontaneously lumi- 
nous, While the new substance is not. 


MINOR PARAGRAPHS. 


SomME recent experiments were made 
by Armand Gantier on the amount of 
the chlorides contained in sea air. They 
were condueted at the lighthouse at 
Rochedouvres, situated about fifty-five 
kilometres from the coast, during and 


after the long continuance of a good 


breeze directly inshore from the Atlan- 
tic. The air was drawn through a long 
tube containing elasswork, and this well 
then analyzed. He found that im a litre 


of air there was only 0.022 of a gramme. 


of chloride of sodium. Small as this 
quantity is, it suflices, perhaps, with the 
aid of the traces of sodium present, to 
give sea air its tonic qnalities. 


Tne second International Congress 
on Hypnotism is to be held in’ Paris, 
Angust 12 tv 16, 1900, Dr. Jules Voisin 
presiding. The programme of discus- 
sions includes such topics as the termi- 
nology of hypnotism, its relations to 
hysteria, its application to general ther- 
apeutics, the indications of it and sug- 
gestions for the treatment of mental dis- 
ease and alcoholism, its application to 
general pedagogy and mental orthopie- 
dies, its value as a means of patho- 
logical investigation, its relation to the 
practice of inedicine and ta jurispru- 
dence, and special responsibilities aris- 
ing from the practice of experimental 
hypnotisin. 


Tur following is from a reeent letter 
to Science by Prof. James I. Uyslop, of 
Columbia University: “So auch has 
been published far and wide this last 
summer about my intention ‘to seien- 
tifieally demonstrate the immortality of 


Saw 


the soul within a year,’ that it is due to 
the facts bearing upon the choice be- 
tween materialism and spiritism to say 
that T have never made any such pro- 
fessions as have been alleged. I wish 
the scientific publie that still has the 
bad habit of reading and believing the 
newspapers to know that I was careful 
to deny that I made any such preten- 
sions as were so generally attributed to 
me. More than one half the interviews 
alleged to have been held with me were 
the fabrications of reporters who never 
me, and the other half omitted 
what T did say and published what I 


did not say.” 


SoME novel results have been ob- 
tained by M. Bailland, of the Toulouse 
Observatory, France, from recent obser- 
vations of the annnlar nebula m Lyra 


uid comparisons with photographs taken 


in 1590. Among them are the discovery 
of sinall stars in the central space of 
the ring, the existence of bright points 
on the ring itself, a more distinct figure 
of the central star on the later photo- 
graphs, giving it the aspect of a true 
star, and greater brightness in the cen- 
tral space, and certain changes in tlie 
shape of the edge of the ring, which 
shows at one paint, more distinctly 
than in 1890, an eminence indicating a 
jet of matter eseaping from the ring. 
Other nelnike, especially that called the 
Dumb-bell and the nebula in the Crown, 
are spoken of as exhibiting similar phe- 
nomena, 


Tur Chicago Mannal-Training School, 
which is said to be the first independent 


FRAGMENTS 


manual-training school in the United 
States, is now in its sixteenth vear, hav- 


ing been founded in 1883 by the Com- | 


mercial Club of Chicago. It has been, 
since 1897, an integral part of the Uni- 
versity of Chicago. While its pecul- 
iar feature is manual training, it also 
furnishes instruction in 
studies of a high-school course. The shop 
work and drawing are eminently prac- 
tical, The making of a machine, such 
as a Jathe or steam engine, is begun by 
the pupils in the drawing room, and is 
followed by them through the pattern- 


making shop, the foundry, and the forge | 


room, and is perfected in the machine 
shop. The forge tools and engine-lathe 
tools are made by pupils. The courses 
of the school inclide a business course, 
a technological course, and a college 
preparatory course. 


NOTES. 


THE Massachusetts Institute of Tech- 
nology has received, by the will of Mr. 
Edward Austin, deceased at the age of 
ninety-four years, a bequest of $400,000, 


the interest of which is to be used for | 


the assistance of needy and meritorious 
teachers in prosecuting their studies. 
In addition to this bequest, the insti- 
tute received, during 1598, an accession 
of $928.000 to its general funds, and one 
of $46,000 to its scholarship funds. 


AT the recent meeting of the Al- 
lied Scientific Societies, at New Haven. 
Conn., Mr. G. K. Gilbert, of the United 
States Geological Survey, was chosen 
to act as retiring President of the Amer- 
ican Association for the Advancement 
of Science. in place of Prof. Edward 
Orton. deceased. 


THE meeting of the Allied Scientific 
Societies of the United States was held 
in New Haven, Conn., during holiday 
week, It was much larger than either 
of the meetings previously held, and was 
attended by nearly five hundred mem- 


the essential | 


OF SCIENCE, 


eri 


/of America, 
interesting. 


The discussions were all 


THE great Roman Catholic Mission- 
ary Society, the Sacred Congregation of 
the Propagation of the Faith, is reported 
to lave sent a circular to all its mis- 
sionaries urging them to interest them- 
selves in the collection of natural-his- 
tory specimens for scientific societies 
and institutions. This is intended, it is 
said, to interest and encourage mission- 
aries who have a scientific bent, and to 
inform the world that the Church is not 
hostile to biological research. 


| We have to record. among the later 
deaths of men in science, the names of 
| Francis Guthrie, formerly Professor of 
| Mathematics in Graaff Reinet College 
and afterward in South African College 
| till 1898, aged sixty-eight years: he was 
interested in botany, on which he gave 
public lectures, and, with Harry Bolus, 
revised the order of Heaths for Flora 
capensis; Prof. P. Knuth, botanist and 
author of researches on the relations of 
insects and flowers and on cross-fertili- 
zation, at Kiel, Germany, aged forty- 
five vears; he had published two of the 
| projected three volumes of the Hand- 
, buch der Bliten Biologie; Prot. R. Ya- 
tube, Japanese botanist; Ferdinand Tie- 
;mann, honorary Professor of Chemistry 
/in the University of Berlin; Alexander 
McDougall, inventor, sixty years ago, 
of an atmospheric railway, and since of 
many useful mechanical and chemical 
appliances, at Southport. England; Dr. 
Camera Pestana, chief of the Bacterio- 
| logical Institute at Lisbon, Portugal, of 
| plague, which he contracted while ex- 
perimenting with it at Oporto; and 
Prof. Elhott Coues, an American natu- 
ralist. most distinguished in ornithology, 
in Johns Hopkins Hospital, Baltimore, 
December 25th. after a surgical opera- 
tion, aged sixty-seven vears; he had 
been a professor in Norwich University, 
jw Cunont, and in the National Medical 
College in Washington, and had done 


bers, representing ten societies—viz., the | scientific work while in the military 
American Society of Naturalists, the! service of the Government, in the Geo- 
Association of American Anatomists, | logical Survey, and in the United States 
the American Morphological, Physio- | Northern Boundary Conmnnission; and 
Jogical, Psychological, and Chemical So- | was the author of several books on or- 
cieties, the Society for Plant Morphol-j nithology and on the Fur-bearing Ani- 


ogy and Physiology, the American .As- 
sociation for the Advancement of Sci- 
ence, and the Archeologica] Association 


mals, besides editing the journals of 
Lewis and Clark and other books of 
American exploration. 
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THE TRANSPLANTATION OF A RACE. 
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DEAN OF THE SCIENTIFIC SCHOOL OF HARVARD UNIVERSITY. 


HIE experiments which have been intentionally or aceidentally 
made in transplanting organic species from the countries in 
which they have been developed to others of diverse soil, climate, 
and inhabitants are always of much interest to the naturalist—cach 
of them affords indications of some value as to the relations of 
species to what we term “environment.” In almost all instances 
we find that the transplanted forms undergo changes in conse- 
quence of the alteration of their circumstances. It is true that 
certain of our domesticated animals, such as the horse, the dog, 
and most cattle, follow men from the Arctic to the Antarctic Circle, 
and that sundry insect pests appear to demand nothing of Nature 
save the presence of man; yet, as a whole, the creatures we have 
turned to use, both plant and aninial alike, have shown themselves 
incapable of accommodating themselves to conditions of tempera- 
ture differing much from those in which they were developed. 
With hardly an exception, species or varieties which have been de- 
veloped in the tropics perish when called on to withstand the winter 
of higher latitudes. Few, indeed, do well when taken to stations 
where the heat or the humidity differs greatly from that to which 
they are accustomed. 

The intolerance of organisms to climatal changes is nowhere 
more evident than in the varieties, or species, as we would term 
them, of mankind. Jt is a well-attested fact that none of the 
tropical races has ever of its own instance colonized in the tem- 
perate zones. It is also clear that none of the northern peoples 
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have ever become fully acclimated within the tropical realm. The 
colomes which have been founded there by the Teutome folk, in- 
cluding the English group therein, have been lamentable failures, 
the pure-blooded strains dying out in a few generations. The 
people of southern Europe have been a little more successful in the 
equatorial regions, probably because their blood has there to a 
great extent become mingled with that of tropical origin. These 
general conclusions concerning the elimatal jimitations of man 
would be unassailable were it not for the history of the negro in 
North America. In his ease we have the one masterful exception 
to the rule, otherwise good, that creatures bred near the equator 
can not endure boreal conditions. 

The negroes who came to North America had to undergo as 
complete a transition as ever fell to the lot of man, without the least 
chance to undergo an acelimatizing process. ‘They were brought 
from the hottest part of the earth to the region where the winter’s 
cold is of almost arctie severity—from an exceedingly humid to 
a very dry air. They came to service under alien taskinasters, 
strange to them in speech and in purpose. They had to betake 
themselves to unaccustomed food and to clothing such as they had 
never worn before. Rarely could one of the creatures find about 
him a fainiltar face of friend, parent, or child, or an object that re- 
ealled his past life to him. It was an appalling change. Only 
those who know how the negro cleaves to all the dear, familiar 
things of life, how fond he is of warmth and friendliness, ean con- 
ecive the physical and mental shock that this introduction to new 
conditions meant to them. To people of our own race it could have 
meant death. But these wonderful folk appear to have withstood 
the trials of their deportation in a marvelous way. They showed 
no peenlar ability to disease. Their longevity or period of use- 
fulness was not diminished, or their fecundity obviously impaired. 
So far as I have been able to learn, nostalgia was not a source of 
mortality, as it would have been with any Aryan population. The 
price they brought in the market and the satisfaction of their pur- 
chasers with their qualities shows that they were from the first 
almost ideal laborers. If we compare the Algonkin Indian, in 
appearance a sturdy fellow, with these negroes, we see of what stuff 
the blacks are made. A touch of housework and of honest toil 
took the breath of the aborigines away, but these tropical exoties 
fell to their tasks and trials far better than the men of our own 
kind could have done. 

At their first coming, or soon afterward, the negroes were dis- 
tributed alone the coast of our country from the Carolinas to Nova 
Seotia. So far as I have been able to find, there appears to have 
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been no distinct difference in their tolerance of the climate in any 
part of this varied district. There are still negroes in the matri- 
time provinces who are said to be the descendants of those who came 
upon the ground certainly more than a century ago. They are 
good specimens of their stock. So, too, along the New England 
coast and in New York there is a sufficient number of the progeny 
of those once held as slaves to make it clear that the failure to 
become a considerable part of the population in that district is not 
due to any ineapaecity to withstand the climate. The failure of 
the negro to increase in this field can be accounted for in other 
ways—by the effects of race prejudice, nowhere stronger than in 
this part of the country, and by the vice and misery that overtake 
a despised lower class. 

It early became evident that slavery was to be of no perma- 
nent economie advantage to any part of the colonies within the 
glaciated district, say from central New Jersey northward. In that 
portion of the coastal belt the state of the surface and the charae- 
ter of the crops alike tended to make the ownership of slaves un- 
profitable. The farms were necessarily small. They became in a 
natural way establishments worked by the head of the house, with 
the help of his children. Sueh other help as was needed was, in the 
course of two generations, readily had from hired white men and 
women. It was otherwise in the tobaceo-planting region to the 
southward. The cultivation of that plant, to meet the extraordi- 
nary demands that Europe made for it, gave slavery its chance to 
become established in this country. But for that industry the 
institution would most likely have taken but slight root, and the 
territory as far south as North Carolina would have been in social 
order not very different from Pennsylvania, New York, and the 
New England settlements. But, owing to some peculiar, as yet 
unrecognized, adjustments of climate and soil, tobaceo for pipes 
has a quality when grown in the Virginia district such as it has 
nowhere else in the world, and the world turned to smoking it 
with a disregard’ for expense that made each laborer in the field 
worth some hundred dollars a year. Moreover, the production of 
good tobacco requires much care, which extends over about a year 
from the time the seed is planted. Some parts of the work de- 
mand a measnre of judgment such as intelligent negroes readily 
acquire. They are indeed better fitted for the task than white 
men, for they are commonly more interested in their tasks than 
whites of the laboring class. The result was that before the period 
of the Revolution slavery was firmly established in the tobacco- 
planting colonies of Maryland, Virginia, and North Carolina. It 
was already the foundation of their only considerable industry. 


516 POPULAR SCIENCHK MONTHLY. 


Although the production of tobacco had made slavery a great 
economical sueeess in the limited field where the best product was 
to be had, it is doubtful if the institution would have attained to 
any widespread importance but for the development of another 
form of planting—that of cotton. Thus, in Nentucky, where the 
crops, with the exception of a coarse tobacco, are the same as in 
the other Northern States of the Union, the institution, despite the 
long-eontinued searcity of labor, never attained any very great 
development. The slaves were generally used for household serv- 
ice, but to no great extent in the fields, and in such employment 
only in the districts where the soil was of such great fertility that 
large quantities of grain were raised for export. In one third of 
that Commonwealth negroes were, and remain to this day, quite 
unknown, The invention of the cotton gin ended all hope that 
slavery might be limited to a part of the seacoast region, for nearly 
all of the lowland regions of the South, as well as some of the up- 
land country north to the southern border of Kentucky and Vir- 
ginia, are admirably suited to that erop—producing, indeed, a bet- 
ter “staple ” than that of any other country. This industry, even 
more than that of raising tobacco, called for abundant labor which 
eould be absolutely commanded and severely tasked in the season 
of extreme heats. For this work the negro proved to be the only 
fit man, for while the whites can do this work they prefer other 
enplovment. Thus it cane about that the power of slavery in 
this country became rooted in its soil. The facts show that, based 
on an ample foundation of experience, the judgment of the South- 
ern people was to the effect that this creature of the tropics was a 
better laborer in their fields than the men of their own race. Much 
has been said about the dislike of the white man for work in asso- 
elation with negroes. The failure of the whites to have a larger 
share in the agriculture of the South has been attributed to this 
cause. This scems to me clearly an error. The dislike to the 
association of races in labor is, in the slaveholding States, less than 
in the North. There can be no question that if the Southern folk 
could Jiave made white laborers profitable they would have pre- 
ferred to employ them, for the reason that the plantations would 
have required Jess fixed capital for their operation. The fact was 
and js that the negro is there a better laboring man in the field 
than the white. Under the conditions he is more enduring, more 
conteuted, and more trustworthy than tle men of our own race. 

The large development of the cotton industry in this country 
eame after the importation of negroes from Africa had ceased to 
he as completely unrestricted as it was at first. The prohibition 
of the trafic eame indeed before the needs of laborers in the more 
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Southern and Western slave States had been met. [or a while 
there was some surreptitious importation, which im a small way 
continued down to the middle of this century, but this simugeling 
was quite insufficient to supply the market of the new States with 
slaves. The result was that the border slaveholding States be- 
came to a considerable extent the breeding grounds for men and 
women who were to be at maturity exported to the great planta- 
tions of Alabama and Mississippi, there to be herded by overseers 
in gangs of hundreds, with no hope of ever returning to their kin- 
dred. With this interdiction of the foreign slave trade the evils 
of the former situation became magnified into horrors. The folk 
who were brought from Africa came from a state of savagery to 
one of relative comfort. When once adjusted to their new condi- 
tions, their lot was on the whole greatly bettered. But their de- 
scendants, who had beeome attached to the places where they were 
born with the peculiar affection the better of them had for their 
homes, being accustomed to masters who on the whole were gentle, 
were now to undergo a worse deportation than that which made 
them slaves. It is not too much to say that the deeper evils of 
the system to the slaves themselves, as well as to their masters, 
began with this miserable slave trade that went on within the 
limits of this country, and was about at its height when the civil 
war began. 

It can not be denied that even in the best stages of slavehold- 
ing there had been a good deal of commerce in slaves where the 
feelings of these chattels were in no wise regarded. Still, there 
was a prevailing sentiment among all the slaveholders of the gen- 
tler sort that it was in a way disgraceful to part families. I dis- 
tinctly recall, when I was a Jad, some years before the eivil war, 
my maternal grandfather often charged me to remember that 
I came of a people who had never bought or sold a slave except 
to keep families together. I know that this was a common feel- 
ing among the better men of Kentucky and Virginia, and that the 
practice of rearing negroes for the Southern market filled them 
with sorrow and indignation. Yet the change was the inevitable 
result of the system and of the advancing commercialism which 
separated the plantation life more and more from that of the 
owner’s household. At the time when the civil war began the 
institution of slavery was, from the commercial point of view, emi- 
nently snecessful. Notwithstanding the oceasional appearance of 
the spendthrift slave owner in Northern pleasure resorts or in 
Europe, the great plantations were generally in charge of able 
business men, who won a large interest on their investments and 
who were developing the system of planting in a way which, though 
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it appeared to those who were accustomed to close tillage as shift- 
less, was really well adjusted to the conditions. Not one fourth 
of the land of the Southern States that was well fitted for the 
work of slaves had been brought into use. The blacks who were 
earefully managed in all that regarded their health and in their 
morals, so far as might affect their breeding, were in admirable 
physical condition, and rapidly inereasing in numbers. It is doubt- 
ful if ever a peasant class was so well eared for or so freed from 
avoidable diseases. The growing protest against the institution, 
so far as it operated in the South, was praetieally limited to the 
border States, mainly to Kentucky, where alone did a considerable 
number of well-born men set themselves against it. There is good 
reason to believe that if the civil war had not oceurred the end of 
the nineteenth century would have seen a negro population in the 
South much more numerous than we now have there. Experience 
has shown that the American cotton erop is little affected by for- 
elgn competition, so that it would have maintained the suecess of 
the institution. 

Although the system of slavery was by a chance of Nature so 
firmly planted on the cotton fields as to give it entire dominance in 
the South, and something like control of the Federal Union, there 
was one geographic condition that menaced its future, and in the 
end did mueh to insure its downfall in the events of the civil war, 
and most likely would have brought about its end even if the Con- 
federaey had been established. This was the form and extent of 
the Appalachian uplands between the Potomac and the Ohio on 
the north and Alabama and Georgia in the South. In this area 
of nearly one hundred and fifty thousand square miles in extent the 
surface lies at an average height of some fifteen hundred feet above 
the sea; the good arable laud is found mostly in narrow valleys 
suited only for houschold farms, totally unfit for the systematie agri- 
culture in which alone negroes could be profitably employed as 
slaves. Into this area drifted the class of smal] farmers who by one 
chance and another had never been able to enter or to maintain 
themselves in the aristocratie class of slaveholders. These moun- 
taincers—thevy may better be termed the hill people of the South— 
were an eminently peculiar people. They are not to be compared 
with the “ poor white trash ’—i. e., the downfallen and dependent 
whites, who were broken men in spirit, scarce above the slaves in 
quality. These poor whites were often, if not generally, either 
the weaker strains of the militant families or the descendants of the 
people who had been imported into this country by the land com- 
panies or sent out as peons. 

Partly beeause of their separation from the slaveholding class 
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and partly because of the circumstances of their origin, the people 
of the Southern highlands formed a curiously separated class. They 
retained the quality of their English stock, as they had brought it 
with them—an independence, a carelessness as to life, and a humor 
for quarreling with those who were set above them whenever their 
liberties or their license seemed to be threatened. Even their eus- 
toms and utensils held with curious adhesion to the usages of earlier 
centuries. Thus, in 1878, I found, in a secluded valley of south- 
western Virginia, men hunting squirrels and rabbits with the old 
English short bow. These were not the contrivances of boys or of 
to-day, but were made and strung and the arrows hefted in the 
ancient manner. ‘The men, one of them old, were admirably skilled 
in their use; they assured me that, like their fathers before them, 
they had ever used the bow and arrow for small game, reserving 
the costly ammunition of the rifle for deer and bear. ‘These hill 
folk were, in a passive but obdurate manner, opposed to slavery, 
and even more to negroes. There are still many counties in this 
district where a negro has never dwelt. In some parts of it I have 
had people gather from twenty miles away to stare at my black 
camp servants, as the folk of central Africa are said to do at a 
white man. 

At the outbreak of the civil war the Appalachian upland was 
still thinly peopled; it was, however, fitted to maintain a popula- 
tion of some millions. If the Confederacy had won its independ- 
ence, its plantation districts, with a relatively small voting popula- 
tion, would soon have had to settle an account with the people of 
the hills. As it was, the existence of this folk in a great ridge of 
country extending from the Northern States to within two hun- 
dred miles of the Gulf of Mexico was an element of weakness which 
went far to give success to the Federal arms. It kept Kentucky 
from seceding, prevented the region of West Virginia from being 
of any value to the rebellion, and weakened its control in several 
other States. In all, somewhere near one hundred thousand re- 
eruits came to the Iecderal army from this part of the South. It 
is not improbable that to this folk we may attribute the failure of 
the great revolt. That they turned thus against the people of their 
own States to cast in their lot with those who were strangers to 
them shows their feelings toward the institution of slavery; it 
indicated where they would have stood if the Confederacy had been 
established. 

It is not easy to picture the condition of the negro population 
in 1860. There is a common notion that it was consciously and 
bitterly suffering from its subjngation—ready to rise in arms 
against its oppressors. This view was indeed shared by the South- 
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ern people, who lived in chronic fear of insurrections. The error 
of it arose from the fallacious notion that the people of another 
race must feel and act as we would under like cireumstanees. The 
facts showed that the negro mind does not work in the fashion of 
our own. Ile had, it is true, suffered from slavery, but not as 
men of our race would have suffered. Against its deprivations 
and such direct cruelty as he experienced, not often great, he could 
set the simple comforts and small pleasures which are so much to 
him. That he was on the whole fairly contented with his lot, that 
his relations with his masters were on the whole friendly, is shown 
by his remarkable conduct during and since the civil war. If the 
accepted account of the negro had been true, if he had been for 
generations groaning in servitude while he passionately longed for 
liberty, the South should have flamed in insurreetion at the first 
touch of war. We should have seen a repetition of the horrors of 
many a servile insurrection. It is a most notable fact that, during 
the four years of the great contention, when the blacks had every 
opportunity to rise, there was no real mark of a disposition to turn 
upon their masters. On thousands of Southern farms the fighting 
men left their women and children in the keeping of their slaves, 
while they went forth for a cause whose suceess meant that those 
slaves could never be free. 

That the negroes desired to be free is plain enough. The facet 
that they fled in such numbers to our eamps shows this. Their 
failure to revolt must be taken as an indication that their relations 
with their masters measured on their own instinctive standards 
were on the whole aficctionate. They had the strength to have 
made an end of the war at a stroke. They were brave enough 
for such action. That they did not take it after the manner of 
their kindred of Santo Domingo is the best possible testimony as to 
the generally sympathetic relation which existed between master 
and slaves. Of this no better test ean be imagined than that which 
the final stages of the institution afforded. 

Jn taking account of the history of the slave in this Union it is 
not amiss for me to bear testimony as to the spirit with which the 
hody of our slave owners met the singular obligations of their 
positions. ‘here were here and there base men who abused their 
trust as masters—some, Indeed, who never perceived its existence. 
Dut of the very many slave owners whom I can remember I can 
reeall but three who failed to recognize the burden that fate had 
put upon them and to deal with it much as they dealt with the 
other cares of their households—conscientionsly and mercifully, 
though often in the rude whacking way in which parents of old 
dealt with their children; so far as slavery was a houschold affair, 
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and even where the farm employed no more hands than could be 
gathered in a house “ quarter,” the people were commonly subject 
to an anxious scrutiny as regarded their moral and religious train- 
ing. Ifere and there, especially when there were voung white men 
abont, the result was the deplorable mixture of the races. There 
is no question but that this was extensive, though the amount of 
it is exaggerated. Yet it was common enough to degrade the 
whites and to make of itself a sufficient reason for ending the insti- 
tution, however profitable it might otherwise have been. Men of 
no race are safely to be trusted with such power. The social evil 
was the heaviest part of the load which the high-minded slave 
owners had to bear. It was shared in even larger measure by his 
wife and daughters. How heavy the cross was can only be known 
to those who remember the conditions of that unhappy time. 

The result of the hopeless effort to keep the slaves in decent 
ways and to prevent the pollution of their sons was to make nearly 
every right-minded slaveholder at heart an abolitionist. Although 
the men, and even the women, who suffered most would have been 
disposed to slay any one who suggested that they shared the opin- 
ions of the detested antislavery folk, nearly every one in his heart 
reprobated the institution and in jis mind was revolving some 
scheme, generally fanciful, by which an end of it might be made. 
They were in the unhappy position where overwhelming self-inter- 
est fought with their moral sense. Now aud then some one of 
them passed the critical point and centered into the fold of the 
accursed abolitionists; but others, after the mauner of average 
men, paltered with the situation, waiting for fate to decide the 
matter. In the meantime, they strove as best they could to lift 
these people to a higher estate. 

In many ways the standard of care by which the conduct of a 
master In relation to his slaves was judged was high. IIe was ex- 
pected to clothe them in a fit manner, keep them from the nocturnal 
wanderings, termed “ running,” so common a trait in these children 
of the tropics, to see that they were decently married, that they 
went to church ina dutiful way, and, above all, that they were 
not abused by other whites, particularly by other slaveholders. 
To strike or even to vilify the slaves of another was a very serious 
thing. The offended person knew well that it was his part to 
make lis complaint to the servant’s master. Where the negroes 
exceeded in number those needed for household and personal serv- 
ice—there were often a dozen or two thus employed in families 
of no great wealth—there was a division between the house people 
and the “hands.” Those in the former group were selected folk, 
often belonging to families tliat had been associated with those of 
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their masters for a century or more. Such servants had rights that 
none could dispute. Not uncommonly their elders were the actual 
rulers of the establishment. These family slaves often reecived 
some little schooling, even when the laws forbade that slaves should 
be taught to read and write. The children of the household serv- 
ants were allowed freely to play with those of their masters until 
the young people were about twelve years old. The boys of both 
often had their rough-and-tumble games together until they were 
young men. The field laborers, where the class was separate, had 
less perfect connection with their masters. They usually came to 
the family storeroom for the daily issued rations, which they re- 
eeived from the hands of the mistress or the daughter of the house. 
They were visited when sick, and their complaints were heard. 
They were free to all of the many testivities of the holiday time. 

It is impossible to conceive ot a more effective schooling for the 
African people than was given this adoption into the households, 
and often into the hearts, of high-minded masters. A lke opportu- 
nity never before caine and will never again come to so lowly a 
folk. he effect of this educative contact with the superior race 
is, as before noted, to be seen in the temper of the negroes during 
aud after the eivil war. Upon the high-minded master the effeet 
of the institution was in many ways enlarging, A man is morally 
what his cares have made him, and of these the dutiful slaveholder 
has more than an average share. Ile grew in the power of com- 
mand and in the habit of doing justice to many fellow-beings. He 
lived a large life. The qualities bred of lis station have been of 
profit to his folk and time. All this is true of slavery of the domes- 
tic sort. It is not so in Hike manner of the great plantations which 
eame with the development of the cotton and sugar industries. It 
was characteristic of the northern part of the South until it began 
to be the place of supply for the rapidly developing plantation 
district. 

So long as the negro could look forward to life in the place 
and with the people of his birth lis simple, careless nature opened 
to lim little to bring a seuse of danger.  Tfe was to live on until 
he passed in to the Elysium of the hereafter, of which he had no 
doubt whatever. Gaadually there came, in the overcrowding of 
the farms and the dindnishing fertility of the wasted land, the 
need of reducing the wmuber of slaves. Then each vear came the 
dreaded visits of the * trader’? who was like a visible angel of 
death, to lend one or more inte the far nnknewn country. Before 
the plantation demand for slaves began there were, of course, sales 
of slaves, but they commonly went as families, and not to places 
to them inconeeivably remote. These could hope for Christmas 
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reunions and other exchanges, but when the negro was ” sold 
South ” the place and people that had known him would know hin 
nomore. My first impression of the iniquity of slavery came from 
the anxious questions of negroes as to the danger of their beg sold 
to Alabama, that State Leing then the supposed destination of all 
those who were ont of favor. They naturally strove to make in- 
terest with children whom they thought could successfully inter- 
cede for them. 

There were several very diverse consequences arising froin the 
exportation of slaves from the border States to the far South. It 
shook the confidence of the negro as to his safety im all that was 
dearest to him, and thus did much to degrade the relation between 
him and his master. It served, cruel as it was, to elevate the rela- 
tively uncivilized blacks of the more Southern districts, where the 
newly imported laborers were mostly accumulated. It curiously 
operated to elevate the quality of the blacks in what was termed 
the slave-breeding States, those where the institution had longest 
been established. This was due to the selection of those of lower 
erade for the market. As it became necessary to part with slaves, 
a choice was naturally made of men and women who had least 
endeared themselves to the household. Save in rare cases, the 
trader sought rather the lusty youths for their brawn than the 
more delicate, refined house people. Moreover, where a tellow 
had shown a tendeney to any vice, the choice fell on him. In this 
way for two or three generations a weeding process went on, with 
the result that the negroes who were left in the districts where 
the work was done acquired a quality noticeably better than those 
on the Southern plantations. The difference is almost that we 
would look for between two distinct races. The faces ot the se- 
lected folk are more intelligent, the lines of their bodies finer, their 
moral and intellectual quality very much above those of their 
lower kindred. They are at their best, in very numerous instances, 
as gentle as the elect of our own race. 

Where, as in the Southern plantations, the institution of slav- 
ery was deliberately made the basis of large commercial interests, 
the motives were wholly different from whatever existed in the 
early and better days, when the slaves were appendages of a house- 
hold. Even on the largest tobacco plantations the numbers were 
not such as to exclude a share of contact with friendly whites. 
But on the great properties of the South the negro was not to any 
extent subject to the influences which had in the earher stage of 
his apprenticeship done so much for him. Worked in gangs that 
were counted by the hundreds, seeing no whites execpt the over- 
seers, thev tended to lose what little culture they had eained. 
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Their peculiar but perfectly intelligible speech began a degrada- 
tion into a puzzling jargon. African superstitions, little if any 
trace of which remained among their kindred in Virginia and Ken- 
tucky, regained their hold. Marriage and a respect therefor, which 
had been tolerably well affirmed, tended to disappear. All trace 
of good thus vanished from the svstem. 

Although the great plantation, of the Mississippi type, was a 
relatively novel feature in American slaveholding, it was evidently 
the only largely profitable method of using slave labor. In the 
houschold system the care of the children, the aged, and the infirm, 
the unbusinesslike management of the labor, and the tendency to 
slipshod methods which with negroes can only be corrected by strict 
diseipline, made ordinary farming unremunerative. It is evident 
that the profit, other than that in mere money, which the institu- 
tion in the earlier state had brought to master and slave was rap- 
idly diminishing, and that any further maintenance of it would 
have been calamitous. Though we may regret that it was ended 
by the civil war, it is diffienlt to see any other way in which it 
eould have been terminated, or any prefit which could have been 
gained by postponing the erisis. 
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By NELSON PL LEWIS. 
RNGINLER OF HIGHWAYS, BOROUGH OF BROOKLYN, 

() NE of the conspicuous results of cheapened transportation and 
the faeihty with which the products of field, forest, mine, 
and faetory ean be transferred to the eousuimer has been the rapid 
increase in population of all our cities. Tn 1890 over forty-five 
percent of the population of New York State (nearly six millions) 
was concentrated in four cities, while it is estimated that the greater 
city of New York contains at present not less and probably more 
than fifty per cent of the State’s population. Nor is this tendency 
characteristie only of American cities, though the general impres- 
sion seems to be that it is more conspicuous with us. In faet, 
many Enrepean citics (notably those of Germany) have outstripped 
ours in growth. In 1870 Berlin liad about 150,000 less people than 
New York; in 1890 it had over 73,000 more. In 1875 Hamburg 
exceeded Boston in population by but 6,000, while in 1890 the Ger- 

nan city was more than 721,000 ahead. 
Meanwhile the rural population the world over has inereased 
very slowly, or has positively decreased. The massing together 
of large mmmbers of people, without proper regard to sanitary con- 
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ditions, has always resulted in great mortality, as witiess the ter- 
rible plagues which have swept over the old cities of Europe, and 
the disastrous results during the summer of 1598 of concetrating 
large numbers of our volunteers in camps not subjected to rigid 
sanitary reeulations. 

It has been amply demonstrated, however, that our cities can 
be made at least as healthful as the country districts, and an in- 
creasingly large number of engineers are engaged in such city 
building. 

One branch of this munictpal work will be considered in this 
paper—that of street improvement. The first impression gained 
by a stranger enteriug a city is undoubtedly that produced by the 
appearance of its streets. If they are poorly paved, irregular, 
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dirty, and generally unkempt, he will consult his time table to 
see how soon he ean get away. Tf they are broad, smooth, clean, 
well shaded and lighted, he will stay as long as possible. 

In spite of the pride of the American people in the develop- 
ment of our cities, and notwithstanding the fact that their wealth 
enables them to have only the best, they have been slow to appre- 
ciate the value of thoroughly well-paved streets. As stated bv Mr. 
Albert Shaw, European cities have been ahead of us in accepting 
the doctrine that “smooth and clean highways are a wise invest- 
ment from every point of view, and that so long as the work is 
done in a thorough and scientific manner the result is worth hav- 
ing, regardless of cost. No city should think itself rich enough 
to prosper without them, and no city is so poor that it can not 
afford them if it has any reason whatever for coutinued existence. 
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Good roadways are cheap at any cost, and bad ones are so disas- 
trously expensive that only a very rich country, ike the United 
States, can afford them.” 

Space will not permit even a briet history of street paving, or 
an attempt to sketeh its development, but reference will be made 
to the different kinds 
in general use, and the 
kind most in favor in 
various cities. Prob- 
ably no one has intro- 
duced the subject of 
pavements without ref- 
erence to the Jtoman 
roads. 

While Carthage was 
probably the first city 
to boast of paved 
streets, the Romans 
soon followed its exam- 
ple, and all over Eu- 
rope, Asia, and Africa, 
as far as the domain 
of their emperors ex- 
tended, they Dmlt with the greatest care and at enormous expense 
that magnificent system of reads which were often supposed, in the 


A Stren in Pospriry suowing Ono Rowan PAVEMENT. 


nuddle ages, to be of supernatural origin, and remain the wonder of 
our inodern civilization. These roads were generally from four 
to six metres in width, and were constructed in this way: The road- 
bed was excavated; in it was placed a laver of stones, which were 
sometimes wnited with mortar, These stones were such as were 
most available, sometimes ronnded stones similar to the eobble- 
stones with whieh we are familiar, and in some cases in the Alps 
the foundation was a compact mass of angular stones, two feet or 
more in their longest dimension, carefully fitted together. 

On this foundation was placed a laver of plaster made of stone 
or briek pounded with mortar; then a course of sand and Ime or 
sand and clay, leveled and pounded until very hard. The top or 
wearing surface was made of irregular flat stones, fitted together 
with aecty and united with cement. The total depth of these 
reads, or pavements, as they can properly be called, was from three 
to (in some cases) seven feet. Tt is said that im the province of 
Hispania alone (Spain and Portugal) twenty thousand miles of 
roads were built. 

The first stone pavements to be laid in modern city streets were 
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those formed of stones in their natural condition, variously known 
as bowlders, pebbles, or cobblestones. 

The first attempt at a street pavement in this country was donbt- 
less that referred to by Mrs. John King Van Rensselaer, in the 
Goede Vrouw of Mana-na-la, where she says, in speaking of what 
was once called Brower Street, because it passed by the great brew- 
ery built by one of the first of the Van Cortlandts: “ This street lies 
between Whitehall and Bro ad, and was one of the first lanes laid 
out by the settlers, and was commonly known as ‘The Road.’ In 
1657 it was paved with small round cobblestones, and the cireum- 
stance created such a sensation that the country people visited it 
as a euriosity, and it was one of the sights of the little dorp. The 
burghers laughingly nicknamed it Stone Street, which name it still 
retains. The improvement was effected by Madame Van Cortlandt, 
as she could not endure the dust that filled her tidy house, caused 
by the heavy brewers’ wains that were constantly passing her door.” 

This cobblestone pavement, laid on Stone Street nearly two 
centuries and a half ago, has been a persistent tvpe, and, on ac- 
count of their availability and cheapness, such stones continued 
to be used in many 
elties nntil within a 
VerAs fOw “vents. 
When they were well 
shaped and uniter 
in size thev made 
quite a durable pave- 
ment, and, though 
rough and noisy, 
were capable, when 
well laid. of sustain- 
ing a considerable 
tratic. Fortunately, 
the better class of 
these stones are. now 
so scarce and the 
poorer ones are. so 
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type of pavement is 

becoming obsolete, though there are many miles for which more 
civilized pavements are vet to be substituted, two hundred and 
thirty-eight miles of which are untortunately im the Borough of 
3rooklwn. The next step in advanee was the use of stone shaped 
to uniform size, or approximately so, and with a more or less smooth 
surface, This is the pavement in most general nse to-day, and for 
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permaneneyv and, consequently, cheapness can not be surpassed. 
When first used, these blocks were quite large, and the size has 
been decreased until the best stone pavements laid at the present 
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time in Great Britain are six-inch eubes, or still smaller, with a 
surface foru mehes square and a depth of seven inches. 

But stone pavement when most carefully laid and maintained 
is noisy and unpleasant to ride over, and in these days we ean never 
reconeile such a pavement with a handsome residence street. The 
writer experienced a distinct shoek when on riding over Euclid 
Avenue, in Cleveland, last year, he found it still paved with Medina 
sandstone blocks, and it seemed that this famous street was still 
living on the reputation which Bavard Taylor gave it years ago 
as the handsomest street in the world. 

Tn looking about for something more quict and smooth than 
stone, the first material tried was wood. In London the first wood 
pavement was laid in the Old Bailey in 1839, and was soon followed 
by many others. None of these pavements lasted more than seven 
vears, and, as they cost more than gramte and were so short-lived, 
a prejudice arose against them, and as they wore out they were 
mostly replaced with granite. Since that time wood pavement 
has become popular again, and a large area is now covered with it. 
The material most generally in use is Baltic fir, thongh there is 
quite a large amount of Australian hard wood which is more du- 
rable. The people of London seem willing to bear the greater ex- 
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pense and sulmnit to the annovance of more frequent renewals for 
the sake of the quiet, and wood is certainly the least noisv of all 
known paveients. 

Paris had at the close of 1893 more wood than azplalt. the areas 
of pavements of different kinds being as follows: 
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Berlin also has some wood pavements, but asphalt scems more 
pepular, though by far the greatest area is still of stone pavements. 
The most durable wood pavements are those made of the hard 
woods of Australia, which are especially adapted to this purpose. 
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They are mostly of the eucalyptus family, the red eum, blue gun, 
black butt, tallow-wood, and mahogany. Lr, George W. Bell, in 
a pamphlet published in 1895, gives some remarkable statistics as 
to the durability of these pavements. IIe cites the case of George 
Street, in Sydnev, which-sustains a very heavy trathe, and on which 
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a wooden-block pavement had been in constant use for over ten 
vears, Without repair of any kind. The only piece of wood pave- 
iment of this class which has been laid in this country, to the writer’s 
knowledge, is on Twentieth Street, between Broadway and Fifth 
Avenue, in the Borough of Manhattan, where, in 1596, the Aus- 
trahan “kari” wood was laid. The work was done with the 
greatest care, and the resniting pavement has proved quite satisfac- 
tory. When Fifth Avene was lately repaved the use of this mate- 
rial was considered, but, on account of the popular prejudice against 
all wood pavements and the delay which would be involved in 
obtaining the blocks, the idea was abandoned. 

When wood pavements are spoken of in most of our cities, the 
taxpaver pictures to himself the round eedar block so generally 
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mouse in Western cities. Vhese are used on account of their 
cheapness. They are usnally laid on one or two courses of plank. 
The blocks are round, from four to eight inches in diameter 
and six inches in depth, are set as closely as possible to each other, 
and the jotuts are filled with gravel, after which they are usually 
ponred full of pitch. Such a pavement, when new, is quite agree- 
able to vide over. Tt soon, however, becomes uneven: the defective 
blocks quickly decay; the surface not being impervious to water, 
the wet foundation under a pavement with so httle rigidity becomes 
~oft, and the mud or slime works its wav up between the blocks, 
and the process of decomposition is expedited. We hear sometimes 
of the floating pavements of Chicago, These are such cedar-block 
pavements whieh are said to rise with the floods of water filling 
the roadways after heavy rainfalls, and from specimens of the pave- 
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ment which may be seen in that city considerable scetions must have 
floated away. The round block has nothing to recommend it but 
its cheapness, and this usually proves to be expensive economy. — tn 
Galveston, Texas, creosuted yellow pine bloeks have been laid for 
some vears with general satistaction, They are laid directly on the 
fine sand, which is water-raimned so as to be very compact. The 
surface is formed with great care by a template to the exact 
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grade and erown, and the joints are filled with similar fine sand. 
In Indianapolis creosoted bloeks have been Jaid for several vears, 
sixty thousand square vards having been put down during the 
past season. Thev are laid as closely as possible on a concrete 
foundation, with a sand cushion of one inch, and the joints filled 
with paving cement, eomposed of ten per cent of refined Trini- 
dad asphalt and ninet¥ per cent of coal-tar distillate. after which 
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the surface is covered with half an inch of clean coarse sand or 
vranite screenimgs. 

Improved wood pavements are a |uxury. They have many 
points of superiority over asphalt. They are so considered in Lon- 
don, where their use is continued, although they require renewal 
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oftener than asphalt, and much amore often than granite. They 
will mndoubtedly be used more frequently in this country when the 
people are willing to pay the additional cost for the quict and free- 
dom from dust and from the somewhat disagreeable glare of asphalt. 

For a dozen vears or more brick has been used for street pave- 
ments in the eities of the middle West. The use of this material 
ix by no means new. It began in Holland in the thirteenth cen- 
tury, and in the seventeenth century the highway from The Hague 
to Scheveningen was paved with brick. Jn Amsterdam such pave- 
ments are said to Jast from ten to twenty vears, or an average of 
fourteen years, After about ten years they are commonly turned 
over and relaid, after whieh they will last about four vears more. 
Vhe size in common nse is about the same as that made im this 
COMMUN: 

AN good paving brick should be tough enough to withstand the 
wear to which a street surface is subjected without chipping or 
cracking, and shonld not absorb more than from two te four per 
cout of its weight of water after subinersiou for forty-eight hours. 
It has not the wearing qualities of granite, although there is 
one bloek ou Ninth Avenne, in the Borongh of Manhattan, whieh 
has been subjected to very heavy traffic for eight vears, has had 
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Ho repairs to speak of, and its condition to-day compares very favor- 
ably with almost any street pavement of equal age which has been 
subjected to similar trathe. 

Another kind of street improvement which must be considered 
is macadam. In small towns, and some quite large cities, most of 
the streets are improved in this way. When well maintained and 
kept smooth, but not too hard, it forms a most agreeable surface 
for driving. It should not, in the writer’s judgment, be classed as a 
pavement at all, certainly not asa permanent one, and its use should 
he restricted to park drives and boulevards (for maintaining which 
liberal appropriations can be secured), and to suburban roads, where 
sewers and subsurface pipes have not yet been laid, and where tem- 
porary roads are required to fnrnish convenient communication 
between centers of population, and to assist in developing these 
districts. 

Maeadam has no place in a city street, nor is it wise to lay it on 
the entire width of a roadway. It best serves its purpose when laid 
in a comparatively narrow strip, leaving the sides of the road unim- 
proved, except for the formation of earth gutters, so that the sur- 


AN O1p Cepar Brock PAVEMENT. 


face water can readily soak away where the soil is suthciently 
porous. 

Macadam is the most expensive of all street surfaces to keep in 
thoroughly good condition, and in this country it is rarely. if ever. 
so maintained, except in some of our park roads. 

The pavement which is to-day, more generally than any other. 
superseding stone on ail streets where the traftic is not exeessive 
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ner the grades extreme, is asphalt. It is seareely necessary to 
attempt to give a history of the use of this material, how its adapta- 
Inhty to paving purposes was first discovered by the improved con- 
dition of the roads over which tt was hauled from the French mines 
for use in reservoir aud tank linings, ete. The drippings from the 
carts were observed to have been compacted by travel until a 
smooth, hard roadway resulted. The first street to be paved with 
it was Tne Bergera, in Paris, in Psd4. and it was so successful that 
in 1865 Rue St. Honore was similarly treated, An asphalt pave- 
ment was laid in Threadneedle Street, London, in May, 1869, and 
mm Cheapside and Poultry in the fall of 1870, while in Berlin its 
use began in 1873. 


end 
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The laying of bituiammeus paverments in this country began 
In S69, and they were first mide of tar conerete, or Scrimshaw, 
Asphalt began to be used within the next vear or two, and its 
popularity has been astonishine. as will be scen from the faet that 
on January P, D808, the area of this kind of pavement laid in the 
hited States was, as nearly as could be ascertained, thirty million 
square vards, 

There ds a notable difference between the Huropean and Ameri- 
canasphalts. The former may be ealled natural and the latter arti- 
fetal pavements.  Tnothe former the material as it comes from the 
Inthe, is ground to a powder, heated, placed upon the foundation 
prepared for at. and tamped into approximately the same condition 
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as before it was disturbed, though usually the product of several 
mines is mixed in order to obtain the best percentage of bitumen, 
but nothing is added to or taken from the bituminous rock. Jn 
the pavement usually laid in America, on the other hand, only : 
small proportion of the material is brought from the asphalt depo-- 
its, the principal part of it (sand) being obtained near at hand. 
In the one ease the cost of long ocean or rail transportation has 
to be paid on the entire mass forming the pavement, while in the 
other this expense attaches to but from twelve to fifteen per cent 
of the material. This, of course, is a great advantage, and at 
reeent prices It is seareely possible for the European rock asphalts 
to compete with the artificial ones. 

The making ot a pavement from one of the standard asphalts 
may be briefly described as follows: The material as found in Na- 
ture has this composition: 


Bitumen. svese Wie kes en ead ha aoe kee 38.14 per cent, 
Organic matter, not bitumen. ........ 20.00.2020 ee 7.65 — 
Mineralvmatter tiv no Sine es a Oa eee Voces. *S 
WialOP en arneay ceasing aaa aa eae ed oS ed 27.85 * 


100.00 


This is eooked until the water has been driven off, and some of 
the mineral matter has settled. 

The above analysis is of Trimidad Pitch Lake asphalt, and is a 
particularly favorable result. This material is too hard for use in 
making a pavement, and it has to be softened or fluxed by the addi- 
tion of something which will accomplish this purpose. In order 
to do this there is usually added to each one hundred pounds of 
refined asphalt about eighteen pounds of heavy petroleum oil. 
After this addition we have the asphaltic cement ready to combine 
with mineral matter, which is so selected that when asphaltic ce- 
ment is added at the rate of about seventeen pounds of the cement 
to eighty-three pounds of the other all the particles will be coated, 
and more could not be added without making the pavement too soft. 
What is found-to aeeomplish this best is fine stone dust and sand. 

The asphaltic eement and sand are heated separately to about 
300° I. The stone dust is then added to and mixed with the hot 
sand in the proportion of frem five to eighty in the case of fine, well- 
eraduated sand, to fifteen to sixty-seven for coarse sands, having 
less variation in size. The asphaltie eement is then added, and the 
materials are mixed to a homogeneous mass, which is ready to be 
taken to the street. It should reach there at a temperature not 
less than 250°, and is spread with hot iron rakes so as to give nsuallv 
a thickness of two inches after consolidation. After spreading, it 
is rolled with a hand roller, after which a small amount of hydraulie 
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cement is swept over the surface, and it is thoroughly rolled with 
a steam roller of not less than ten tons, the rolling to be continued 
as long as the roller makes anv impression on the surface. 

The foundation is usually of cement concrete about six inches 
tuck, though asphalt pavements are often laid over old stone pave- 
ments. Between the foundation and the wearing surfaee there is 
generally Lud what is called a binder conrse, one inch thick and 
formed of small broken stone, to which has been added asphaltic 
cement, the same as is used in making the wearing surface. Five 
or six pints of this cement are used to each cubie foot of stone. 

The pavement just deseribed is made from Trinidad asphalt, 
the material from which nearly all the earlier artificial asphalt 
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pavements im this country were made, and which was used almost 
exelusively itil within the Jast half dozen years. 

Within that time, however, it has been discovered that there 
area mmnber of other deposits of asphalt well adapted to use for 
street pavements. A very large deposit containing a high per- 
centage of Iitumen and very little mineral matter is loeated near 
the coust in the State of Bermudez, in Venezuela, Large deposits 
have been found in several places in California, and in Utah, Ken- 
tucky, and Texas, and a nmmber of other places. The Kentucky 
produet is classed as a natural rock asphalt, as it is a sandstone im- 
preenated with bitten. Tt has been mixed with about an equal 
portion of German rock asphalt and nsed with very satisfactory 
rests in buffalo. These asphalts are quite different in their com- 
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position, and each requires somewhat different treatment. The 
Bermudez, being richer in bitumen and softer, requires the addi- 
tion of very little flux. The California deposits furnish their own 
flux in a liquid asphalt or maltha, which is almost absolutely pure 
bitumen, and the nse of petrolenm residuum is thereby avoided 
altogether. 

It has been recognized since 1836 that the bitumen which forms 
the greater part of natural asphalts can be separated into two 
substances, whieh have been commonly known as petrolene and as- 
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phaltene, the former of whieh possesses the cementitious qualitics 
essential to the making of a successful pavement. Instead of the 
arbitrary names—petrolene and asphaltene—these substances are 
sometines more aptly designated as active and inert bitumen. It 
has been found that of the bitumen extracted from asphalts which 
have given the most satisfactory results in making street pavements, 
sixty-nine per cent or more is soluble in petroleum naphtha having 
a specifie gravity of 72° Beaumé, 

An asphalt pavement can not be economically kept in good 
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condition unless every defeet which may develop is immediately re- 
paired. When the smooth, hard surface is once broken, disintegra- 
tion proceeds very rapidly, and a large hole is soon formed, ‘The 
more general distribution of smooth pavements, however, will tend 
to distribute the traffic more evenly, aud the increasing use of 
rubber tires and rubber shoes for horses, to say nothing of the prob- 
ably quite general use of motor vehicles, within the next deeade 
will result in the elimination of the forees at present most destrue- 
tive to pavements. 

Mauch regret is often expressed that asphalt pavements should 
he so freqnently opened for the purpose of laying or obtaining 
access to subsurface pipes and conduits, and thereby mutilated. 
As a matter of fact, there is no pavement at present in use 
which ean be so effectively and satisfacortily restored as asphalt. 
When skillfully done, almost no traee of such an opening can 
be found. 

The first question to arise, when it has been determined to pave 
a street, will be the selection of material, or the kind of pavement 
to be laid. In determining this, the governing considerations will 
be the traffic to be sustained, its density and character, the rate of 
grade, and the presence or absence of railroad tracks. 

If the traffic be very heavy and the street given up wholly to 
business, ease of traction, durability, and economy of maintenance 
are of first importance, while quiet, comfortable riding, and beauty 
ean be sacrificed to them. Many efforts have been made to deter- 
mine the relative foree required to draw a load over different kinds 
of surface under similar conditions. The following is from a table 
eompiled by Mr. Rudolph Ifering, from different authorities, the 
foree being that necessary to move one ton on-a level grade at a 
speed of three miles an hour: 


KIND OF Roan. Pounds. 
Ondinatty (ine ROR 2 ee oe eee cee pene we Del 
(rdinary cobblestone . 0... ee eee eee eee 140 
(OWEN COMMTCSUITO was aay Sad ne tha a Ses ad alalea eS yew’ 7H 
Common macadam 0.0.0... ee te ee eee eee eens at 
Very bard, smooth macadaur.. .. 0. ce eee ee ee eee 46 
COMES ECT OED NOC 202 aus hada Schott ol oldlat ee ace hate ov gone aye es 45 
Best stone block (hondou). 0... cc cee cece ee cece eens a 
NSU IL Geitate teres, oa, Wo cpe8 ape balel en he gd Haw hye lea oe awa 17 
CELT TLTEC SEU TIWEINE oasis Ste eke Skee ead hs Yaa ea 124 to 154 
[ronald Were deeks  ee es ia eS a ed eN as Ea Sto Tbs 


The question of durability occurs next, and the different kinds 
of pavement which imay be considered for city streets may be 
rated as follows, it being assumed that the traflic is not excessively 
Liven’ 
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Kinp oF PAVEMENT. Life in years. 
Best granite block om concrete oo cee cee cee Hess.) 
Granite block laid on sand... 0. ee eee eee eee 20 
Belen tape eal Sat. eons eae a Vata eying he beeowis 2% aes 20 
MMC ROT Os) Sug des oe denne bE ER Bb Ee Sa ea a aS 18 
mA PLT eh Laer ras a san th TY eed ud Afee acl G2) aaa lah tle, de ing sas cena a cre Af 15 
Best wood—rectangular block. 00... ee cee eee ly 
Martner cheat cesi: of beep eee sehen ssa te irae canteen Und ata 2 ida 2 12 
MACAU: <3. 20 ated ae detoe te Was eet ay ns eee seat s 
Cedar block—round—on sand... 0... ee ees D 


No elass of municipal work comes so near to the daily hfe of 
an urban population—both the business and the home lte—as the 
surface improvement of city streets, and no expenditure is too great 
(provided the work is skillfully and honestly done) to make them 
smooth, clean, sanitary, and beautiful. 


TYPICAL CRIMINALS. 
3y SAMUEL G, SMITH, LL. D. 


F the question of a eriminal type, defined by certain marks of a 
physical nature and emphasized by accompanying imental and 
moral characteristics, were confined to the technical speculations 
of a special eraft of scientists, the public would have little interest 
in the spread of the doctrines of Cesare Lombroso and his confreres 
in this country. Whien it is believed, however, that certain men 
and women are committed to prison or condemned to death not on 
aceount of erimes in any ethieal sense, but because of spontaneous 
actions from vicious impulses beyond their control, the subject 
affects the administration of law, the theory of punishment, and 
the safety of society. 
Lombroso and the Italian school say that they have discovered 
a type of man who is born a eriminal, and who may be reesgnized 
hy a Mongolian face, abnormal features, ill-shaped ears, unsymmet- 
rieal skull, and various psychical peculiarities, which are the result 
of bad organization. ‘This doctrine is illustrated by descriptions 
of eriminals who have the abnormalities, and in the hands of skill- 
ful writers the case is made very plausible. The theory is in har- 
mony with so much popular modern thought, whieh loosely inter- 
prets the doctrine of evolution by a crass materialism, that it has 
infeeted American prison literature, while it has never misled those 
men to whom practical experience has given the most right to have 
an opinion on the subject. The sense of personal responsibility is 
still the foundation of social order, and if in truth there is no 
such thing, the world is awake at last from its dream of morality; 
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righteousness is resolved into heredity, structure, and habit; living 
isa mere puppet show. and the wreek of things nmpends. Tf Lom- 
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broso is right, modern scientific methods are sure to prove him so, 
and we shall have at last sound theories; but we shall have no world 
in Which they can be used, for 
the dissolution predicted by Her- 
bert Spencer will have come. 
exceptional opportunities for 
the study of the abnormal classes 
in the institutions of this country 
and urepe have given me a per- 
sonal terest in the question of 
the eviminal type. T have discov- 
ered that the criminal anthropel- 
ovists do not choose for compar- 
ison with the prison population 
their nernal men from the ranks 
Where the eviminal classes are re- 
ermited,  Blackwel?s Island has 
hoe qmere peculiar inmates than 
abound in sections of New York 
near the East River; the resi- 
dents of the Whitechapel district 
Of Loudon may be compared with the inmates of Pentonville, to the 


Group dl. No. 3. 


distinet ereditof the latters and the man in Roquette is ne worse off 
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in body than scores whom T have seen in certain localities south of 
the Seine. The fact is. no human body exists whieh is net in seme 
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respects abnormal. The number of abnormalities and their extent 
depend upon a variety of circumstances, among which are food, cli- 
mate, ocenpation, and the imei 
dents of birth itself, a= well as 
the various forms of infantile dis- 
ease. T will nudertake to find 
enough physical peeularitics, m 
anv loeality, or ameng the mem- 
bers of any profession, te estab- 
lish any physical theory which 
may be propounded, 

It oceurred te me to try an 
experiment Jn a ianner entirely 
different from the usnal criminal 
researches. Having been very 
familiar with a certain prison for 
many vears, [ requested the war- 
den, who is a very able manu in his 
profession, to send me the plo- 
tographs of ten or a dozen men 
whom he regarded as the most 
representative criminals in his population of some tive liumdred per- 
sons. ‘The warden was not informed of the use P intended te inake 
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of the material, and supposed it was for illustration in nniversity 
class work. Later, he gave me the Bertillon measurements of the 
men, with an epitome of their history. A nmmuber of these men I 
have known for vears. So far froin this selection supporting the 
modern theory of a crnninal type, it confutes it in a conspicuous 
manner. The abnormalities are slight, and there is as great a 
diversity among the men as could be asked. It must be remem- 
bered that these cases were selected by a shrewd and competent 
official, solely upon their eriminal record, and not in the interests 
of any theory whatever. 

Of course, the men do not look well, but neither would any ordi- 
nary company of citizens if their heads were shaved and they were 
put m prison dress. fF am always shocked by the changed appear- 
ance of the men after the prison transformation. Young em- 
bezzlers of elegant figure, who have moved in good society with- 
out a question, easily look the raseal belind prison walls. 

The first group are inurderers. No. 1 murdered lis daughter 
becanse she insisted upon going to a party against his wishes. Je 
has the head of a plilosopher. It was his first erime. It may be 
noted that tattooing Is supposed to be common among ertminals. 
This man is tattooed, but committed no crime until fifty years of 
age, and was a deputy sherit for some years. No. 2 did not kill 
his vietim, but the assault was murderous, and the escape from 
death was accidental. Tt is diffienlt to discnss the negro in erime 
without entering into racial aud social questions bevoud the pres- 
ent limits. No. 3 has a very good head, an excellent ear, and, 
barring the expression, a pleasing face. He has a life sentence for 
murder. Ife is the worst man in the prison. ~ T have for years 
believed him to be insane. His family is criminal. This father 
murdered his mother in a brutal manner before the child’s eyes, 
when No. 3 was only eight vears old. Ife himself has committed 
several desperate assanits, growing out of his persistent mania of 
persecution, No. 38 is not morally responsible, and there are usu- 
ally two or three such prisoners out of a thousand subjects. 

The second group are very diverse in structure and tempera- 
ment, but have commnitted the sane kind of crime. No. 1 is a 
confidence man and a forger. Tle is a eraftyv and an habitual erimi- 
val, las served terms in various prisons, is keen of intellect, well 
eduented, has traveled in many countries, and is a citizen of the 
world. 

No. 2 is a confimned forger, and has served several terms in 
prison for the same offense. Te ais a skillful bookkeeper, has an 
attractive manner, aud as soon as he is out in the world seenres 
emplovinent and plans lis next erie, 
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No. 3 is a counterfeiter.  Plis head is small but of excellent 
shape, and he has rather a refined physical organization. — Vis erimi- 
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nal reeord is bad, and he has served at least one term before for 
the same offense. His imagination, temperament, and vices would 


select him as a person who wonld 
be guilty of a very different and 
more fleshly kind of crime. The 
group is formed by the correla- 
tion of crime; they have noth- 
ing in common in physical or- 
ganization. 

The third group are thieves. 
No. 1 is a confirmed eriminal, 
and has served several terms in 
prison. He is the tallest man in 
the list. His head is “Jong ”’ 
and well formed, and his tea- 
tures are regular. His expres- 
sion indicates power of sustamed 
thought, and his peeular appear- 
ance is not dune to his kind of 
erime, but to lis habit of mind. 
IIe is a pessimist of the first 
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rank, and hates the world, his fellowanen, and perhaps bimeselt 
most of all. fe will not work when at liberty, thinks that society 
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is totally depraved, and that war upou itis the ouly proper uissien 
in life. Tle is pre-eminently the autisocial min. 

No. 2 is really a pleasing fellow. Ile is tender, svmpathetic, 
and pious. Under proper circumstances he might have made an 
admirable Sunday-school superintendeut. Ife is plansible, imsinu- 
ating, and winning. In temperament, feehng, and social habit he 
is the complete antithesis to No. 1. Tle is a most dangerous crimi- 
nal, and has a blaek and varicd record. 

No. 3 is aman of lower grade of organization and habit, but 
he is a eriminal by profession. Tle is an idle and worthless vaga- 
bond, but he is an accomplished thiet. Ile makes an excellent 
prisoner, obedient to the rules, industrious, and seemingly anx- 
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lous to Tmpreve. tn fact, the prison furnishes his best environ- 
ment, for it is only there that he is at peace with himself and 
his world, 

The last two men prescuted are contrasts. No. 1 is an aeei- 
dental eriminal. Tis previous history and character give strong 
erounds for the belief that, under pressure of want for the neces- 
earies of life, he was led astray by a aman older and stronger than 
himself. Ut is uot likely that he would repeat lis fault. No. 2, 
on the other hand, is a sexual pervert of the worst kind, whose case 
coms so hopeless that perpetual imprisonment is indicated as the 
only relief for him, and the only safety for society, Apart from 
the expression of his eves, caused by an irregular foeus, there is 
nothing marked about the face. ‘The head is of a pronounced 
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“broad ” type, but, on the other hand, he comes from a province 
of Germany where that type is dominant. 

To coniplete the experimnent, I submitted these portraits to a 
number of gentlemen, and to no two of them at the same time, for 
their opinions of the cases. The informal committee represented 
the different professions which might be expected to fit men for 
observation, for there was a lawyer, a physician, a railway presi- 
dent, a criminal judge, and a college professor. Each of them is 
eminent in his special field. The committee was manifestly handi- 
capped by the shorn head, the prison dress, and the lack of the 
accessories of masculine ornamentation, such as collars and cravats. 
The committee was asked to name the crimes, and to group the 
men according to their criminal record. Each opinion differed 
from the other, and all were wide of the mark. The shrewd lawyer 
thought the accidental criminal “might be guilty of anything.” 
It was only the college professor, the last man of the company from 
whom anything might properly be expected, who was able to select 
the worst two cases with the remark, “ These men are degenerates.” 
But while the committee was at work on the photographs the writer 
was at work on the committee, and actually discovered more 
anomalies of organization in these distinguished citizens than are 
apparent in the criminals. After this remark it is necessary to 
withhold their names, though some of them are men of national 
reputation. 

It is time to reassert with increasing emphasis the personal 
responsibility of the individual, and to insist upon the enthrone- 
ment and guidance of conscience. There are certainly social and 
economic reasons for crime, some of which the writer has pointed 
out elsewhere, but the chief fact in human life is the power of self- 
determination. The chief causes of crime, outside of personal and 
moral degradation, are psychical and not physical. The reader of 
history can not fail to have noted that relation of prevalent ideas 
to conduct which is so conspicuous in human affairs. The scenes 
of blood and desolation characteristic of the French Revolution 
are directly traceable to the doctrines which prepared the way for 
anarchy, but not for rational freedom. 

We have had our attention directed to the contagion of suicide 
which has marked the last half decade. But Lecky tells us that 
suicide was made practically unknown in the civilized world by the 
spread of Christianity and its beliefs in the dignity and sanctity 
of man. The present contagion will disappear not as the result 
of food, or raiment, or houses, or any other material good, but by 
a revival of practical faith in the human soul and its capacity, in 
hninan righteousness and its obligation. 
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A CENTURY OF GEOLOGY. 
By Pror. JOSEPH LE CONTE. 
[Coneluded. } 

THE AGE OF THE, EARTH. 


NTIL almost the beginning of the present century the gen- 
eral belief in all Christian countrics was that not only the 
earth and man, but the whole cosmos, began to exist about six 
thousand to seven thousand years ago; furthermore, that all was 
made at once without natural process, and have remained sub- 
stantially unchanged ever since. This is the old doctrine of the 
supernatural origin and substantial permanency of the earth and 
its features. Among intelligent and especially scientific men this 
doctrine, even in the eighteenth eentury, began to be questioned, 
although not publicly; for in 1751 Butfon was compelled by the 
Sorbonne to retract certain views concerning the age of the earth, 
published in his Natural History in 1749.* Remnants of the old 
belief lingered even into the early part of the present century, and 
may even yet be found hiding away in some of the remote corners 
of civilized countries. But with the birth of geology, and espe- 
cially through the work of Hutton in Scotland, Cuvier in France, 
and William Smith in England, the much greater—the inconeeiv- 
ably great—antiquity of the earth and the origin of its present 
forms, by gradual changes which are still going on, was generally 
acknowledged. Indeed, as already said, this is the fundamental 
idea of geology, without which it could not exist as a science. 
Geology has its own measures of time—in eras, periods, epochs, 
ages, ete.—but it is natural and right that we should desire more 
accurate estimates by familiar standards. How old, then, is the 
earth, especially the inhabited earth, im years? Geologists have 
attempted to answer this question by estimates based on the rates 
of sedimentation and erosion, or else on the rate of changes of 
organic forms by struggle for life and survival of the fittest. Physi- 
cists have attempted to answer the same question by ealeulations 
based on known laws of dissipation of energy in a cooling body, 
such as the sun or the earth. The results of the two methods 
differ widely. The estimates of the geologists are enormous, and 
crowing ever greater as the conditions of the problem are better 
understood. Nothing less than several hundred million vears will 
serve his purpose. The estimates of the physicists are much more 
inoderate, and apparently growing less with cach revision. The 


* Lyell’s Principles of Geoloxy, eighth edition, p. 41, 
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latest results of King and Kelvin give only twenty to thirty mil- 
hons.* ‘This the geologist declares is absurdly inadequate. He 
can not work freely in so narrow a space—he has not elbow room. 

The subject is still discussed very earnestly, but with little hope 
of definite conclusion. One thing, however, must be remarked. 
Both parties assume—the geologist tacitly, the physicist avowedly 
—the nebular hypothesis of the origin of the solar system, and 
therefore the early incandescent fluid condition of the earth as the 
basis of all his reasonings. Now, while this is probably the most 
reasonable view, it is not so certain that it can be made the basis 
of complex mathematical calculation. There is a possible alterna- 
tive theory—viz., the meteoric theory—which is coming more and 
more into favor. According to this view, the planets may have 
been formed by aggregation of meteoric swarms, and the heat of 
the earth produced by the collision of the meteors in the act of 
aggregation. According to the one view (the nebular), the heat 
is all primal, and the earth has been only losing heat all the time. 
According to the other, the aggregation and the heating are both 
gradual, and may have continued even since the earth was inhab- 
ited. According to the one, the spendthrift earth wasted nearly 
all its energy before it became habitable or even a crust was 
formed, and therefore the habitable period must be comparatively 
short. According to the other, the cooling and the heating, the 
expenditure and the income, were going on at the same time, and 
therefore the process may have lasted much longer. 

The subject is much too complex to be discussed here. Suffice 
it to say that on this latter view not only the age of the earth, but 
many other fundamental problems of dynamical geology, would 
have to be recalculated. The solution of these great questions 
must also be left to the next century. In the meantime we sim- 
ply draw attention to two very recent papers on the subject—viz., 
that of Lord Kelvin,t and criticism of the same by Chamberlin.t 


ANTIQUITY AND ORIGIN OF MAN. 


Even after the great antiquity of the earth and its origin and 
development by a natural process were generally accepted, still 
man was believed, even by the most competent geologists, to have 
appeared only a few thousand years ago. The change from this 
old view took place in the last half of the present century—viz., 
about 1859—and, coming almost simultaneously with the publica- 
tion of Darwin’s Origin of Species, prepared the scientifie mind 


Q 


* Clarence King, American Journal of Science, pp. 45-51, 1893; Kelvin, Science, vol. 
ix, p. 665, 1899, 
ft Science, vol. ix, p. 665, 1899, t Ibid., p. 889, and vols. x and xi, 1809, 
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for cntertaining, at least, the idea of man’s origin by a natural 
process of evolution. 

Evidences of the work of man—flint implements, associated 
with the bones of extinet animals and therefore showing much 
greater age than usnally aceepted—had been reported from time 
to time, notably those found in the river Somme by Boucher de 
Perthes. But the prejudice against such antiquity was so strong 
that geologists with one accord, and without examination, pooh- 
poohed all such evidence as incredible. Tt was Sir Joseph Prest- 
wich who, in 1859, first examined them carefully, and published 
the proofs that convineed the geological world that early man was 
indeed contemporaneous with the extinct animals of the Quater- 
nary period, and that the time must have been many times greater 
than usually allowed.* 

Since that time confirmatory evidence has accumulated, and the 
earhest appearance of man has been pushed back first to the late 
glacial, then to the middle glacial, and finally, in Mr. Prestwich’s 
Plateau Gravels, to the early glacial or possibly preglacial times. 

Still, however, in every case earliest man was unmistakably 
man. No links connecting him with other anthropoids had been 
found. Very recently, however, have been found, by Du Bois, in 
Java, the skull, teeth, and thigh bone of what seems to be a veri- 
table missing link, named by the discoverer Pilhecanthropus erec- 
fus. ‘The only question that seems to remain is whether it should 
be regarded as an ape more manlike than any known ape, or a 
man more apelike than any yet discovered. The age of this erea- 
ture was either latest Phocene or earhest Quaternary. 


BREAKS IN THE GEOLOGICAL RECORD AND THEIR SIGNIFICANCE. 


From the earliest times of geologic study there have been ob- 
served nneonformitics of the strata and corresponding changes in 
the fossil contents. Some of these unconformities are local and the 
changes of organic forms inconsiderable, but sometimes they are of 
wider extent and the changes of life svstem greater. In some eases 
the unconformity is universal or nearly so, and in such cases we find 
a complete and apparently sudden change in the fossil contents. 
It was these universal breaks that gave rise to the belief in the 
occurrence of Violent catastrophes and corresponding wholesale 
exterminations and re-creations of faunas and floras. 

It is evident, however, on a little reflection, that every such 
unconformity indicates a land period at the place observed, and 
therefore a time unrecorded in strata and fossils at that plaee—i. e., 


* Life and Letters of sir Joseph Presewich, pp. 124 ¢¢ seg. 
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a lost interval—certain leaves missing from the book of time. 
And if the unconformity be widespread, the lost interval is corre- 
spondingly great. It is therefore probable that change of species 
went on slowly and uniformly all the time, although not recorded 
at that place. Intermediate strata may he and often are found 
elsewhere, and the supposed lost interval filled. The record was 
continuous and the changes uniform, but the record is not all found 
in one place. The leaves of the book of Time are scattered here 
and there, and it is the duty of the geologist to gather and arrange 
them in proper order, so that the record may read continuously. 

This is the uniformitarian view, and is undoubtedly far truer 
than the catastrophic. But the objection to it is that in the case 
of very widespread unconformities, such as occurred several times 
in the history of the earth, the changes of organisms are so great 
that if the rate of change was uniform the lost interval must have 
been equal to all the rest of the history put together. Therefore 
we are compelled to admit that in the history of the earth there 
have been periods of comparative quict (not fixedness) during which 
evolutionary changes were slow and regular, and periods of revolu- 
tion during which the changes were much more rapid, but not 
catastrophic. This is exactly what we ought to expect on the idea 
of gradual evolution of earth forms by secular cooling, for im the 
eradual contraction of the earth there must come times of general 
readjustment of the crust to the shrinking nucleus. These read- 
justments would cause great changes in pliysical geography and 
climate, and corresponding rapid changes in organic forms. In 
addition to this, the changes in physical geography and climate 
would cause extensive migrations of species, and therefore min- 
elings of faunas and floras, severer struggles of competing forms, 
and more rapid advance in the steps of evolution. Among these 
changes of organic forms there would arise and have arisen new 
dominant types, and these, in their turn, would compel new adjust- 
meut of relations and still further hasten the steps of evolution. 
Such changes, whether geographic, or climatic, or organic, would 
not he simultaneous all over the earth, but propagated from place 
to place, until quiet was re-established and a new period of com- 
parative stability and prosperity commenced. 

This view is a complete reconciliation of catastrophism and 
uniformitarianism, and is far more rational than either extreme. 

Critical Periods in the History of the Harth—Such periods of 
rapid change may well be ealled critical periods or revolutions. 
They are marked by several characteristics: (1) By widespread 
oscillations of the earth’s ernst, and therefore by almost universal 
unconformities. (2) By widespread changes of physical geography, 
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and therefore by great changes in climate. (3) By great and wide- 
spread changes in organie forms, produced partly by the physical 
changes and partly by the extensive migrations. (4) By the evo- 
lution of new dominant types, which are also the cause of exten- 
sive changes in species. (5) Among the physical changes occurring 
at these times is the formation of great mountain ranges. The 
names of these critical periods or revolutions are often taken from 
the mountain range which form their most conspicnous features. 

There have been at least four of these eritical periods, or 
periods of greatest change: (1) The pre-Cambrian or Laurentide 
revolution; (2) the post-Paleozoie or Appalachian; (3) the post- 
Cretaceous or Roeky Mountain; (4) the post-Tertiary or glacial 
revolution. 

Now, as these critical periods separate the primary divisions of 
time—the eras—it follows that the Present—the Age of Man— 
is an era. It may be called the Psychozoic Era. These views 
have been mainly advocated by the writer of this sketeh, but I 
believe that, with perhaps some modification in statement, they 
would be accepted by most geologists as a permanent acquisition 
of science.* 


GEOLOGICAL CLIMATES. 


Attention was first drawn to this subject by the apparently 
unique phenomena of the Glacial epoch. 

For nearly a century past Alpine glaciers, their structure, their 
mysterious motion, and their characteristic erosive effects, have 
excited the keenest interest of scientific men. But mntil about 
1840 the interest was purely physical. It was Louis Agassiz who 
first recognized ice as a great geological agent. Tle had long been 
familiar with the characteristic marks of glacial aetion, and with 
the fact that Alpine glaciers were far more extensive formerly 
than now, and had, moreover, conceived the idea of a Glacial epoeh 
an ice age in the lustory of the earth. With this idea in his 
mind, in 1540 he visited England, and found the marks of glaciers 
all over the higher regions of England and Seotland. He boldly 
announced that the whole of northern Europe was once covered 
with a universal ice sheet. .A few vears later he eame to the 
United States, and found the tracks of glaciers everywhere, and 
again astonished the world by asserting that the whole. northern 
part of the North Aimerican continent was modeled by a moving 


ice sheet. This idea has been confirmed by all subsequent inves- 
tigation, especially here in America. 

* Critical Periods, ete., American Journal of Science, vol. xiv, p. 99, 1877; Bulletin of 
the Geological Department of the University of California, vol, i, No. 11, 1805, 
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But it would be strange, indeed, if the cold of the Glacial epoch 
should be absolutely unique. Attention was soon ealled to similar 
marks m roeks of other geological periods, especially in the Per- 
mian of the southern hemisphere. ‘This opened up the general 
question of geological climates and their causes. 

Perhaps no subject conneeted with the physics of the earth is 
more obseure and dittieult than this. The facts, as far as we know 
them, are briefly as follows: (1) All the evidence we have point to 
a high, even an ultra-tropical, climate in early geological times; 
(2) all the evidence points to a uniform distribution of this carly 
high temperature, so that the zonal arrangement of temperatures, 
such as characterizes present climates, did not then exist; (3) tem- 
perature zones were apparently first introduced in the late Meso- 
zoie (Cretaceous) or early Tertiary times, and during the Tertiary 
the colder zones were successively added, until at the end there 
was formed a polar ice-cap as now. 

Thus far all might be explained by progressive cooling of the 
earth and progressive clearing of the atmosphere of its excess CO, 
and aqueous vapor. But (+) from time to time (i. e., at critical 
periods) there oceurred great oscillations of temperature, the last 
and probably the greatest of these being the Glacial period. The 
cause of these great oscillations of temperature, and especially the 
cause of the glacial climate, is one of the most interesting and yet 
one of the obsenrest and therefore one of most hotly disputed points 
in geology. Indeed, the subject has entered into the region of 
almost profitless discussion. We must wait for further light and 
for another century. Only one remark seems ealled for here. 
It is in accordance with a true seientifie method that we should 
exhaust terrestrial causes before we resort to cosmical. The most 
usual terrestrial eause invoked is the oseillation of the earth’s crust. 
But reeently Chamberlin, in a most suggestive paper,* has in- 
voked oscillations in the composition of the atmosphere, especially 
in its proportion of CO,, as the immediate cause, although this in 
turn is due to oseillations of the earth’s crust. 


THE NEW GEOLOGY, 


Heretofore the geological history of the earth has been studied 
only in the record of stratified rocks and their contained fossils. 
But in every place there have been land-periods in whieh, of 
course, erosion took the place of sedimentation. This kind of 
record is very imperfect, beeause there are no fossils. Until re- 
cently no account was taken of these erosion-periods except as 


* Journa! of Geology, vol. vi, p. 597, 1898, and vol. vii, p. 545, 1899, 
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breaks of indefinite length in the record—as lost intervals. But 
now, and mainly through the work of American geologists, in- 
terpretation of these crosion-periods has fairly commeneed, and 
so important has this new departure in the study of geology seemed 
to some that it has been hailed as a new era in geology, connecting 
it more closely with geography. Ileretofore former land periods 
were recognized by unconformities and the amount of time by the 
degree of change in the fossils, but now the amount of time is esti- 
mated in existing land surfaces by topographic forms alone. This 
idea was introduced into gcology by Major J. W. Powell, and has 
been applicd with success by William Morris Davis, W J McGee, 
and others. 

The principle is this: Land surface subject to erosion and 
standing still is finally eut down to gently sweeping curves, with 
low, rounded divides and broad, shallow troughs. Such a surface 
is ealled by Davis a Peneplain. Such a peneplain is characteristic 
of old topography. If such a surface be again lifted to higher 
level, the rivers again dissect it by ravines, which are deep and 
narrow in proportion to the amount and rate of the uplift. If the 
land again remains steady, the sharply dissected surface is again 
slowly smoothed out to the gentle curves of a peneplain. If, on 
the contrary, the surface be depressed, the rivers fill up the chan- 
nels with sediment which, on re-clevation, is again dissected. Thus 
the whole ontogeny of land surfaces have been studied out, so that 
their age may be recognized at sight. 

Thus, while heretofore the more recent movements of the 
ernst were supposed to be readable only on coast lines and by 
means of the old sea strands, uow we read with equal ease the 
movements of the interior by means of the physiognomy of the 
topography, and especially the structure of the river channels. 
Moreover, while heretofore the history of the earth was supposed 
to be recorded only in stratified rock and their contained fossils, 
now we find that recent history is recorded and may be read also 
in the general topography of the land surfaces. Geography is 
studicd no longer as mere deseription of earth forms, but also as 
to the causes of these forms, no longer as to present forms, but 
also as to the history of their becoming. Thus geography, by its 
alliance with geology, las become a truly scientifie study, and as 
such is new intreduced into the colleges and mniversities. It is 
this allianee with ecology which has cansed the dry bones of geo- 
eraplie facts to live. Ft is this which has created a soul under the 
dry “orths of this death.” Vns mode of study of the history of the 
earth has just commenced,  Lfow much will come of it is yet to 
be shown in the next century. 
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In this connection it is interesting to trace the effect of en- 
vironment on geological reasonings in different countries. Here- 
tofore, especially in England, what we have called peneplains were 
usually attributed to marine denudation—1. e., to cutting back of 
a coast line by eonstaut action of the waves, leaving behind a level 
submarine plateau, which is afterward raised above sea level and 
disseeted by rivers. American geologists, on the contrary, are apt 
to regard such level surfaees as the final result of a¢rial degrada- 
tion or a base level of rain and river erosion. ‘The same differ- 
ence is seen in the interpretation of glacial phenomena. Until 
recently, English geologists were inclined to attribute more to ice- 
herg, Amerieans more to land ice. Again, in England coast scen- 
ery is apt to be attributed mainly to the ravages of the sea, while 
in America we attribute more to land erosion combined with sub- 
sidenee of the coast line. In a word, in the tight little sea-girt 
island of Great Britain, where the ravages of the sea are yearly 
making such serious inroads upon the area of the land, it is natural 
that the power of the sea should strongly affeet the imagination 
and impress itself on geological theories, and tend perhaps to ex- 
agecration of sea agencies, while the broad features of the Ameri- 
ean continent and the evidences of prodigious erosion in compara- 
tively recent geological time tend to the exaggeration of erosive 
ageney of rain and rivers. These two must be duly weighed and 
each given its right proportion in the work of earth sculpture. 


PALEONTOLOGY. 


Paleontology at first attracted attention mainly by the new 
and strange life forms which it revealed. It is the interest of a 
zodlogieal garden. This interest is of course perennial, but can 
hardly be ealled scientific. Geology at first was a kind of wonder 
book. 

Next fossils, espeeially marine shells, were studied as character- 
istic forms denoting strata of a particular age. They were coins 
by whieh we identify eertain periods of history. They were 
“medals of creation.” It was in this way ehiefly that Wilham 
Smith, the founder of English stratigraphie geology, used them. 
It was in this way that Lyell and all the older geologists, until the 
advent of evolution, were chiefly interested in them. 

Tt was Cuvier, the great zodlogist and comparative anatomist, 
who, in the beginning of the present century, first studied fossils, 
especially mammalian fossils, from the zodlogical point of view— 
i.e., as to their affinities with existing animals. Cuvier’s studies 
of the vertebrates of the Paris basin may be said to have laid the 
foundation of seientifie paleontology from this point of view. 
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Thenceforward two views of paleontology and two modes of 
study gradnally differentiated from one another, the one zodlogi- 
eal, the other geological. In the one case we study fossils in 
faxonomic groups—i. ¢., as species, genera, families, orders, ete.— 
and trace the gradual evolution of each of these from generalized 
forms to their specialized outcomes, completing as far as possible 
the genetic chain through all time. In the other we study fossils 
in faunal groups, as successive geological faunas, and the geo- 
graphie diversity in each geological period—i. e., the evolution of 
geologic faunas and the causes of geographic diversity in each. In 
a word, we study the laws of distribution of faunas in time geo- 
logically and in space geographically, and the causes of these laws 
in each ease. he first is strictly a branch of zodlogy and botany, 
aud we leave it to these specialists. ‘The second alone belongs 
properly to geology. In this purely geologic paleontology, as seen 
from its scope given above, there are many questions of widest 
philosophical interest which are only now attracting the attention 
they deserve. I only touch lightly two which have been brought 
forward in these very last vears of the century. 

I. Gexerat Laws of Fauxan Evorvtion. 


The evolution of 
the organic kingdom from this strictly ecological point of view may 
be briefly formulated as follows: 

1. Throughout all geological time there has been a general 
movement upward aud onward, as it were abreast, everywhere. 
If this were all, there would be only geological progress, but no 
ecographical diversity. Geological history would be the same 
everywhere. A time horizon would be easily determined by 1den- 
tity of fossil species. This we know is not truce. Therefore there 
are other elements besides this. 

2. In different countries, isolated from one another and under 
different conditions, evolution takes different directions and differ- 
ent rates, producing geographical diversity in each geological pe- 
riod. his diversity increases with time as long as the isolation 
continues. If this were all, the geographical diversity by continued 
divergence would have become so great that it would be impossible 
even approximately to determine any geological horizon. The 
history of each country must be studied for itself. A general his- 
tory of the earth would be impossible. But this also is not true. 
There is therefore still another element. 

3. From time to time, at long intervals—i. ¢., critical periods— 
there are widespread readjustments of the crust to iuternal strain, 
determining changes of physical geography and of climate, and 
therefore wide migrations of species with mingling and conflict of 
faunas. ‘Vhis would produce more rapid movement of evolution, 
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but at the same time more or less complete obliteration of geo- 
graphical diversity. 

+. After these periods of migrations and minglings there would 
be re-isolations in new localities, and the process of diversification 
would recommence and increase as long as the isolation continues. 

The last of these critical periods of migrations and minglings 
and struggles for life among competing species was the Glacial 
epoch or ice age. Therefore the present geographical distribution 
of species was largely determined Jv the extensive migrations of 
that time. 

II. Cosuoporitax snp Provinctat Favyas.—There are appar- 
ently in the histery of the earth periods of widespread or cosmo- 
politan faunas, alternating with localized or provincial faunas. 
The cosmopolitan periods are usually times of prevalence of lime- 
stones or organic sediments, and the fossils are very abundant. 
The provineial periods are usually characterized by sandstones and 
shales or mechanical sediments, and are comparatively poor in fos- 
sils. Moreover, it is believed that the cosmopolitan limestone 
periods are oceanic period-—i. ¢., periods of wide oceans and lower 
and smaller continents and little erosive activity, while the sand- 
stone periods, characterized by provincial faunas, are periods of 
higher and larger continents, and therefore of great erosion and 
abundant mechanical sedinentation. 

Now, according to Chamberlin, these remarkable alternations 
are due to oscillations of the crust, in which the continents are alter- 
nately lifted and depressed. It must be remembered that abyssal 
faunas are almost unknown among fossils. This is the necessary 
result of substantial permanency of oceanic basins. The whole 
geological record is in shallow-water faunas. These shallow waters 
are along continental shore lines and in interior continental seas. 
According to Chamberlin again, during a period of continental 
depression all the flat continental margins are submerged, forming 
broad submarine platforms, and the lower interior portions of the 
continents are also submerged, forming wide and shallow interior 
seas. Under these conditions continental waste, and therefore sand 
and clay sediments, are reduced to a minimum. Life, animal and 
vegetal, abounds, and therefore much limestone is formed. The 
oceans are widely connected with one another, and therefore the 
faunas are widespread or cosmopolitan. During the period of ele- 
vation, on the contrary, the continents are extended to the margin 
of the deep oceanic basins, the broad, shallow submarine platforms 
are abolished, the interior seas are also abolished, the shallow- 
water areas are reduced to isolated bays, and their faunas are 
peculiar or provincial. Also, elevated and enlarged continents 
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eive rise to maximum erosion, and therefore abundant sediments 
of sandstone and clay, and comparative poverty of life and there- 
fore of limestone. Chamberlin also gives reasons why the oceanie 
periods should be warm, humid, equable in temperature, and the 
atinosphere lighly charged with CO., and therefore highly favor- 
able to abundant life, both vegetal and animal, while land periods 
would be drier and cooler, the atmosphere deficient in CQ,, and 
therefore cold from that cause and in many ways unfavorable to 
abundant life. 

These extremely interesting views, however, must be regarded 
as still on trial, as a provisional hypothesis to be sifted, confirmed, 
or rejected, or in any case modified, in the next century. 

Lastly, it is Interesting to note the ever-increasing part taken 
hy American geologists in the advance of this science. There has 
been through the century a gradual movement of what might be 
called the center of gravity of ecological research westward, until 
now, at its end, the most productive activity is here in America. 
This is not due to any superiority of American geologists, but to 
the superiority of their opportunities. Dana has well said that 
America is the type continent of the world. All geological prob- 
lems are expressed here with a clearness and a simplicity not found 
elsewhere. We aust add to this the comparative recency of geo- 
logical study in this rich field. In Europe the simpler and broader 
pr -oblems are already worked out, and all that remain are difficult 
problems requiring muel time. In America, on the contrary, not 
only are all problems expressed in simpler terms, but many great 
and broad problems are still awaiting solution. For these reasons 
the greatest activity in research, and the most rapid advance dur- 
ing the next century, will probably be here in America. 
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OLA ANDERS AND ESA TLNALASN DER”? GivFs. 
By NORAMEAN ROBINSON, 


Noamany places in the extreme Southern States, especially in 

what is locally known as the * piney woods,” one of the most 
notable features is the coustantly recurring mounds of yellow sand 
whieh everywhere dot and, it must be confessed, disfigure the 
menotonous landseape. These piles of earth are usually nearly 
clrenlar in fom, fairly svinmetrieal in contour, from six inches to 
iwo feet in diameter, aud, save where they have been beaten down 
hy rain or winds or the trampling of cattle, about half as high as 
they are broad. Often these sand heaps are pretty evenly dis- 
tributed, sometimes so thickly as to cover at least one fourth of the 


‘aS Lhe ODE GS: aD See ade “Cal SoS 39 


soil surface. If you ask a native the cause of this singular phe- 
nomenon, which you will perhaps at first be disposed to eonsider a 
kind of arenaceous eruption which has somehow broken out on the 
face of Nature, your informant will sententiously reply, “ Sala- 
manders! ” 

All this disfigurement is indeed the work of a curious little 
rodent popularly so named and about the size and color of an ordi- 
nary rat. He is never seen above ground if he ean possibly help it. 
He digs innumerable branching underground tunnels at depths 
varying from one to six feet, and these mounds of sand are simply 
the “dump heaps” whieh, in his engineering operations, he finds 
it necessary to make. 

After carrying the excavated earth to the surface this cautious 
little miner takes the greatest pains to cover up his tracks. No 
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opening into his burrow is left. Mow he manages to so carefully 
smooth over his little sand mound and then literally “ pull the hole 
in after him ” is as yet unexplained. The work is mostly done at 
night, when observation is especially difficult. Sometimes, when 
he is a little belated and the early morning twilight admonishes 
him that it is “quitting time,” he gets in a hurry and slights lis 
work. Then a little depression at the top of the mound tells where 
he has made a hasty exit. Ordinarily the rounding out of the 
sand pile is as deftly done as though it had all been managed from 
above. Indeed, the feat actually accomplished by this little under- 
ground builder appears more puzzling the more it is considered. 
The most skilled human engineer would confess lis inability to 
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thus pile up a mound of loose sand, go down through it, leave the 
top perfectly smoothed over, and, with no supports save the sand 
itself, to so fill up the passageway above him as he went down that 
not the shehtest mark should be left to indieate his pathway of 
retreat. 

Even if vou dig into and under ene of these sand mounds yon 
will find very little to betray the builder's whereabouts. It is 
seemmnely all solid earth, and unless you know exactly when and 
where and how to dig yeu will probably give up the search in dis- 
eust, with vour labor aud vour backache but no “ salamander ” 
hole for vour pains. Indeed, the evumning of this little rodent in 
hiding his burrew is quite as conspicuous as his skill in digging it. 
“Strategy “is lus strong point. If by any chance you come upon 
Ins burrew it is probably an old abandoned one that is closed up 
and leads nowhere. The chances are ten to one that his real bur- 
row is rods if not furlongs away. 

Provided vou can find the last mound he has built and not more 
than four or five hours have elapsed since its completion, by dig- 
ging diagonally to the right or left, at the distance of a foot or so, 
you will have a fair chance of encountering his burrow. He is 
probably near by, resting from the severe labors of the previous 
night. Tf you give him time to get his nap out and finish his job, 
vour wiser plan will be to stop hunting and digging a little before 
vou begin. 

Why this little underground dweller should be called “ sala- 
mander ” is one of those mysteries of popular nomenclature which 
is seemingly inexplicable. There is certainly nothing in the habits 
or appearance of the animal to suggest the fabled fireproof ba- 
trachian. Like some other Jovers of darkness, he has quite a num- 
her of aliases by which in various portions of the South and West he 
is known, pouched rat.” “ hamster’? and * muelos ” 
are some of the titles by which he is loeally known.  * Salaman- 
der appears to be the most generally accepted one. 
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> Gopher” 


Vhis enterprising little rodent belongs to an ancient if net hon- 
ovable family. By naturalists he is generally known as “ pocket 
gopher.” and is classed among the Geomyide, Some fifteen known 
species have been recognized, with possibly more to hear from, and 
with a habitat extending quite across the continent. The Florida 
species is probably Geomys fuza COrd.), and though not as large 
az one or two others, is quite the peer of any of his cousins in en- 
terprise and ability to look ont for lineself, 

The illustration given is from what is probably the only photo- 
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eraph of a living “salamander” ever taken. ALr. Geomvys is not 


a inedel “sitter” No unwilling eandidate for the “ rogues’ gal- 
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lery ” has more decided views on the subject of having lis picture 
taken. Ina general way, it may be said that he doesn’t pose for 
anybody. Precisely how this prejudice was finally overcome it is 
needless to state. Perseverance and “snap shots” were too much 
for our reealeitrant redent. In the matter of “ looking pleasant ” 
it must be conceded that Mr. Geomvs was a little intractable. 
The fore legs and feet of the * salamander ” are worth studying. 
They remind one somewhat of those of the mole, but are more 
stoutly bnilt, with much longer claws. and are evidently designed 
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“Dump Heaps’ oF THE ‘t SALAMANDER.” 


tor harder tasks. They are controlled by powerful brachial and 
pectoral museles, and, as we shall see, are not only special tools 
adapted to special and ditheult work, but work which requires an 
enotmons expenditure of plivsical force. 

The engineering problems which this little troglodyte las to 
solve are far and away ahead of any that the New York Rapid- 
Transit Commission has to deal with. It is verv much as though 
a single miner were placed over in Hoboken, a hundred feet below 
the surface, with instructions to tunnel under the Hudson River 
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with no tools except his hands, without a chance of seeing daylight 
until he reaclred it on the New York side, and with the added condi- 
tions that all the excavated earth should be carried out at the east- 
ern opening of the tunnel, and finally that he should obliterate all 
marks of lis work and, as he retreated into his tunnel, pack the 
exit shaft above him so tightly and so deftly that it is impossible 
to trace its course! 

Ifow our httle fur-coated engineer solves all these problems is 
as vet amystery. We only know that he does it. He has a steam 
engine in his shoulders and shovels for hands, but his exaet methods 
of using them is as yet largely a matter of conjeeture. Only two 
plans of operation would seem to be possible. One would be 
for the “salamander” to first earry the excavated earth all to 
the rear into some portion of his already finished tunnel, and 
finally, when the ontward exit 1s completed, to carry it back 
again and deposit it on the surface. This, of course, involves 
a double transfer of all the earth removed. It is more likely 
that the “salamander” first forces a narrow passageway along 
the line of his future tunnel in a way similar to that pursued 
by the mole. The latter animal has the advantage of working 
near the surfaee, and the earth always yields along the line of least 
resistance, which of course is upward. Four or five feet down 
there is no such line, and the amount of foree required to push the 
ground aside must be something enormous. When the “ salaman- 
der”? comes to the upper air the work of exedvation and enlarge- 
ment begins. He then piles upon the surface all the earth that he 
can not use in obliterating his upward passageway. As the writer 
has frequently observed fresh sand mounds hundreds of feet from 
any others, he is inclined to believe that this is the real method 
pursued. 

The exceeding eare whieh the “salamander” takes to leave no 
opening into his subterranean home arises, no doubt, from his hor- 
ror of snakes. In this respect no woman ean surpass him. His 
antipathies to reptiles are probably the accumulated embodiment of 
hundreds of eenturies of ancestral experienee. Tle is aware that 
these hereditary enemies of his race are of a very investigating turn 
of mind, and put in a good deal of spare time when awake in crawl- 
ing into and exploring any tempting hole they may discover. And 
so Mr. Geomys, like the sensible fellow that he is, not only takes 
good care to shut and lock his front gate every time he is compelled 
to go through it, but he blocks up the whole passageway and does 
his best te convinee trespassers that it is all a mistake to suppose 
that there ever has been any roadway leading to his underground 
home, 
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Indeed, it is by taking advantage of this morbid antipathy to 
intruders and daylight that our little underground dweller is usu- 
ally caught. If by skillful digging a reeently formed burrow is 
reached, one may be reasonably certain that in from five to ten 
minutes Mr. “Salamander ” will be on hand to see what has hap- 
pened and to repair damages. A shotgun kept steadily aimed at 
the opening, and with a quick pull on the trigger the instant the 
slightest movement in the sand is seen, “fetches” -him every 
time. Another very successful method is to place a strong trap 
right at the opening into his burrow. In making repairs our “ sala- 
mander ” is in too big a hurry to look very carefully where he steps, 
and so is quite likely to blunder into the trap. He is always caught, 
however, by one of his legs, and if left any length of time is quite 
apt to gnaw off the captive limb and thus make his escape. Spar- 
tan bravery or love of freedom surpassing this would be hard to 
find. 

The food of Geomys bursarius appears to be exclusively vege- 
table. Native roots and root stocks, cones and bulbs, together 
with the root bark of various trees, are eaten by him, and sometimes 
in a very annoying way. Orange trees are peculiarly liable to 
his attacks. He gnaws through and around the tap root as near 
to the surface as he can without disturbing it or in any way call- 
ing attention to his work, and not infrequently he continues his 
depredations until every root of any size is eaten off. This, of 
course, means the death of the tree. 

From the “salamander” point of view, however, the greatest 
food “ bonanza” of all is a sweet-potato patch. “A ’possum up a 
’simmon tree” or a “ pig in clover” is not more alive to the de- 
lights and advantages of the situation. He not only cats all he 
can stufl, but invites his relatives and friends. Nor is this all. 
He has learned that in autumn sweet potatoes are liable to sud- 
denly disappear, so he “ takes time ”—and the potatoes—* by the 
forelock,” and packs them away in liberal measure in his burrow 
for winter use. So well understood are the ways and weaknesses 
of this underground marauder that any suspicious mound of earth 
in a sweet-potato field is the signal for an active campaign of ex- 
termination, which ends only in the intruder’s flight or death. 

The “side pockets” of the “salamander” have already been 
referred to. They are undoubtedly a great convenience to their 
owner in carrying food and possibly other things. The capacity 
of these cheek pouches is about sufficient to give room for a pigeon’s 
egg. They are, however, quite extensile, and ean readily be made 
to hold three or four times this amount. Indeed, the skin and 
underlying connective tissue are so elastic that these pockets can 
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readily be turned inside out. It is claimed that the “salamander ” 
employs his handlike fore fect to fill and empty these receptacles, 
using the right foot for the left pouch, and vice versa. A gentle- 
man in Florida recently assured me that by a lucky thrust of a spade 
he once killed one of these mischievous rodents as he was in the 
very act of cutting off the roots of an orange tree. The cheek 
pouches of the culprit were filled with fragments of bark which 
he had gnawed off, doubtless to be stowed away in his burrow. 

Why, in a chmate where there is almost no winter, where there 
is very little interrnption to vegetable growth and the food supply 
is practically unlimited, provisions should thus be stored away is 
somewhat difhenlt to explain. It is not impossible that it is sim- 
ply the survival of an ancestral habit acquired during the Glacial 
period. Or it may be that, like the dog, the “salamander ” finds 
the flavor of old and well-seasoned food more to his taste. All 
that can he positively affirmed is that this wise little rodent does, 
occasionally at least, thus caché his food supplies. 

One of the most curious results of the existence and habits of 
this elusive little burrowing rodent is the development of a new 
and peculiar breed of Felis domestica, called “salamander” cats. 
Ordinary tabbys do not nuderstand or admire the ways of Geomys 
bursarius, or, for some other good and suflicient feline reason, do 
not melide him in their game list. The variety of cats in question, 
which, so far as the author knows, is confined to Florida, appears 
to have heen developed spontaneously and with very little if any 
hiinan agency, and is noted for its special skill in catching “ sala- 
mmanders,” as well as a decided liking for the sport. Any Mrs. 
Tabby of this breed, especially if she has a family to provide for, 
is up betimes i the morning. The particular object of her pur- 
suit is a remarkably carly riser, and finishes his dav’s work before 
most people have begun theirs. So if there is a convenient fence 
around the grounds she proposes to hunt she mounts it with the 
first peep of day, and, with a sharp eye to landward, starts on 
her tour of observation. Any fresh pile of sand is closely seru- 
tinized. The shghtest movement there brings her to the mound 
with a spring, and she is at onee crouching behind it; so when Mr. 
CGreomys comes up ina big hurry with his next load of sand he finds 
somebody to meet him that is ina bigeer hurry still, and so the 
Mususpecting victim is borne off in triumph. 

An estimable lady of the writer’s aequaintance who owned one 
of these © salamander” cats, with a single juvenile pussy to provide 
for, kept an accurate account of the number of these rodents which 
she saw this industrious mother cat bring to her offspring in a 
single month. The number was thirty, and as the month hap- 
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pened to be February this gave, of course, two more than a “sala- 
mander” a day. 

One other curious observed feature of this new variety of cats 
is their want of fecundity. The mother tabby seldom has more 
than one kitten at a birth. The writer once owned a fine feinale 
of this breed that scrupulously adhered to the traditional habits 
of her race. 

This particular pussy, like the rest of us, had her family trou- 
bles. Her one kitten—probably from its mixed parentage—was 
always inclined to rebel at the “salamander” diet. There was 
something amusing to a degree and suggestively human in the old 
cat’s methods of discipline. When she had succeeded in catching 
a salamander she would always first bring it and lay it down be- 
fore her mistress, to make sure of the praise and the petting. 
Then, with a motherly “ meow,” she would call her kitten. That 
frisky little youngster was always quite ready for his breakfast, 
but showed a decided preference for the “ maternal font.” Then 
the old cat would give him a “cuff” that would send him spin- 
ning. Then she would take up the “ salamander ” and put it down 
before her hopeful offspring with an air that said as plainly as 
words could do: “There, now! Eat that or go hungry!” Then 
her mother love would get the better of her and she would go to 
licking and petting her disobedient baby, and it would usually end 
in the kitten’s having its own way and satisfying its hunger with 
milk from the “ original package.” By persistence and the force 
of example the old cat finally succeeded in accustoming her off- 
spring to what she evidently thought the orthodox diet of her race. 

The writer is quite well aware of the intrinsic difficulties in- 
volved in the spontaneous development of any new variety of eats. 
Still, such branching of types has occurred in the past, and of course 
is possible now. When his attention was first called to the matter 
he was inclined to consider it merely an instance of animal educa- 
tion. <A fact that came under his personal observation seems, 
however, hard to reconcile with this or any theory that does 
not concede the hereditary transmission of acquired habits and 
tastes. 

A kitten of the breed of cats in question was taken when very 
young and reared nearly a mile away from its mother. When 
grown it developed the same skill in hunting “salamanders,” and 
the same love for the sport as that for which its mother was cele- 
brated. 

Dogs, of course, have long been noted for the readiness with 
which acquired knowledge, habits, and tastes manifest and per- 
petuate themselves in hereditary forms. The setter, pointer, col- 


50d POULCLAL SCIENCE MONTHLY, 


lie, St. Bernard, and other well-known breeds will oeeur to every- 
one as illustrating this psvchie plasticity. Doubtless the eat brain 
is somewhat less impressible, but there would seem to be good rea- 
sons for including it among the edueably variable types. 


WHAT MAKES THE TROLLEY CAR GO. 
By WILMA BANTER; dry Cs: 
Wi. 
fee the electric railway has been introdueed through- 


ont the civihzed world with the most remarkable rapidity, 
replacing cable as well as horse roads, there has always been a strong 
opposition to the use of the overhead trolley, and in some places, 
as, for instance, the city of New York, this opposition has been so 
strong as to prevent the intreduction of the system until some 
other means of conveying the current to the moving cars was de- 
vised. Many attempts have been made to solve this problem, and 
the patents taken out on such devices can be numbered by the hun- 
dred and possibly by the thousand. Inventors in this field, how- 
ever, have not met with all the encouragement they could desire, 
owing to the fact that, notwithstanding opposition, the overhead 
trolley has been permitted in all but about three or four of the 
larger cities of this country, and the greater portion of those of 
other countries. The principal well-founded objeetion that ean be 
raised against the trolley is that it is unsightly and destroys the 
appearance of the street, but those who are opposed to it also claim 
that it is dangerous, and that underground or surface systems would 
not be. Asa matter of fact it is not dangerous, and there is noth- 
ing on record to show that it is. Many persons have been run over 
by trolley cars, but this is no fault of the overhead trolley; it is dne 
to the fact that street railroads are permitted to run cars through 
crowded streets at a speed that is too great for safety. Under- 
eromnd condwt cars runing at the same speed would run oyer 
just as many people. In accusing the trolley of being dangerous 
it is songht to prove that the current flowing in the wire ean do 
harm; but the history of the numerous roads in existence shows 
that, so far as human beings are concerned, the trolley eurrent is 
not fatal, although it ean give a decidedly unpleasant shock, such 
as one would net care to experience the second time. There is 


Notr.—Tigs, v8 and 82 are reprodnctions of photographs kindly furnished by the Gen- 
eral Electrie Comuans, while for the view of car, Fiz, $0, we are indebted to Colonel N. HH. 


Heat, chief clectricn! engineer of the New York, New Haven, and Hartford Railroad, 
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just as great, if not greater, liability of obtaining shocks from 
underground systems as from the trolley, therefore the only real 
gain that can be made by their use is in the artistic sense. From 
a financial point of view no underground system so far devised 
can compare with the overhead trolley; but if any one should de- 
vise anything hereafter that can be constructed at the same expense 
and will not cost more for maintenance it will undoubtedly find 
an extensive application. Until such a perfect solution of the 
problem makes its appearance the field for these devices will be 
confined to eities like New York and Washington, where the over- 
head trolley is not permitted. 

Every system of conductors that dispenses with the overhead 
wire is called by the layman an underground trolley, but, properly 
speaking, these systems may be divided into surface and subsurface 
conductors. Both of these may again be divided into exposed and 
inclosed conductors, and also into continuous and sectional con- 
ductors. Finally, we may designate the various modifications as 
mechanical, electrical, and magnetic, the mechanical being those 
that accomplish the result by purely mechanical means, the elec- 
trical being those that employ electrical devices, and the magnetic 
those that depend for their action upon the attraction of magnets. 
The principal difficulties that the inventors in this field have to 
contend with are the cost of construction and the effective insula- 
tion of conductors. With the overhead trolley the current flows 
out from the power house to the cars through wires carried on poles, 
and the poles are themselves good insulators; but to make the 
work doubly sure the conductors are secured to glass insulators, 
which are practically perfect. The current returns to the power 
house through the ground and the track rails. As it is easier for 
the current to circulate in a short path than in a long one, there is 
a continual tendency for it to jump from the overhead wire through 
the insulation to the ground, but this is effectually prevented by 
the very perfect character of the insulation. When the outgoing 
and incoming wires are both placed upon or underground the strain 
upon the insulation is very much increased, for then instead of the 
two lines being separated by fifteen or twenty feet of pole, which 
is a very fair insulator, they are separated by only a few inches of 
earth or perhaps metal, the first of which is a fairly good con- 
ductor, while the last is a nearly perfect one. It is evident, there- 
fore, that the insulation proper in an underground or surface sys- 
tem must be of the highest order. If the conduits in which the 
wires are located could be kept perfectly dry, there would be no 
difficulty in obtaining insulation that would withstand the strain 
it is subjected to; but rain.in summer and snow in winter will at 
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times cover the tracks and fill the conduits, hence the securing of 
perfect insulation presents great difficulties. The manner in which 
inventors have sought to surmount the obstacles can be made clear 
by the aid of a few illustrations of typical designs. 
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Fig. 25 shows one of the forms of a class of underground con- 
duits belonging to the inclosed conductor type. The track rails 
are supported upon the outer ends of large castings, FF, com- 
monly called yokes. These are made of snch size that the portion 
below the opening which incloses the conduit may be of sufficient 
depth to afford the requisite strength to properly support the track. 
The conductor that carries the eurrent is located at f and is insu- 
lated from the casing 7, which forms the lower half of the conduit, 
by the stands g. From the car a bar, 2, which ts called a plow, 
projects downward through the slot between the rails, kk, and on 
its end is spread out into a fork, d, which carries a pulley, e. When 
this pulley is in contact with the condnetor f the eurrent passes 
through the plow P? to the motors upon the ear, and thenee to 
the track rails and back to the power house. 

As the yokes # F and the condnit easing 7 are made of iron 
and are in metallic connection with the track rails, it is evident 
that if the conduits should fill with water to the depth of the wire 
f the current would pass directly to the rails, and thus would avoid 
the longer path througn the motors. To prevent this occurrence, 
the sides of the conduit are inelosed with the sheet-iron eovers cc, 
which nominally are in the position shown by the dotted lines 774. 
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The plow is also provided with the arms } b, upon the ends of which 
are mounted small wheels a a, and these run upou tracks attached 
to the covers cc. As is shown in the figure, the wheels a a, run- 
ning upon the tracks attached to the covers ¢ c, cause the latter to 
spread out to the position in which they are shown. This spread- 
ing, as can be readily understood, only takes place for a short dis- 
tance ahead and behind the plow, but at all other parts of the con- 
duit the sides assume the position 7 7, and thus close the conduit 
and exclude the water. 

Jt can be easily seen that some difficulty would be encountered 
in making a tight joint at h h, and also that the opening and closing 
of the sides might not operate as perfectly in practice as upon 
paper, but it does not follow from these facts that the design is not 
practical; it simply illustrates that there are many minor difficul- 
ties to be overcome in order that complete success may be attained. 
Many designs operating upon this principle have been patented, 
and in some of them a great amount of ingenuity is displayed. 

Tig. 26 illustrates another type of inclosed conductor which 
at a first glance appears to be far superior to that just described, 
but upon closer investigation it is found to be not wholly free from 
objections that are difficult to overcome. The yoke FI’ F, as in the 


Fig. 26.—Unprrerounp Conpuit with Inctosep ConbUcTor. 


design just described, is made wide enough to support upon its 
outer ends the track rails & RP, and is cut away in the middle to 
an outline conforming with the shape of the conduit. The con- 
ductor that carries the current is located at d, being supported by 
the stands e. An elastic tube f is provided, which is water-tight 
and thus excludes moisture from its interior, within which the con- 
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ductor d is located. On the top of tube f a flexible rail b is secured, 
and this connects with studs c, which are within the tube, as clearly 
shown in the drawing, and so situated that they may be forced 
down into contaet with d. Normally these studs are separated 
from d, but when the car comes along, the wheel a, mounted upon 
ihe end of plow P, tlattens the tube f and thus forces one or more 
of the studs ¢ into contact with d. The distance between the studs 
cis such that at least two will always be in contact with d, thus 
insuring a continuous cleetrical connection with the motors so long 
as the plow is depressed. 

The first impression upon looking at this design would be that 
it is entirely free from objections; for if we assume that the tube 
f is made of rubber, we can see it in our mind’s eye springing up 
after the plow passes by and thus separating the contaets ¢ from d, 
and at the same time vielding freely to the pressure of the wheel a. 
All of this is true, but rubber is not very durable when under such 
exposed conditions, and to maintain a length of several miles of it 
in a perfect state for even two or three years could not reasonably 
be expected; and if it became necessary to renew the tube oftener 
than this the cost of maimtenance would be entirely too great. 
There is another objection, however, which is more serious, and 
that is that the eonduit will gradually fill wp with dirt, and this 
pressing against the rubber tube would force it out of shape, and 
thus cause the contacts ¢ to bear permanently upon d, or else to 
become so far displaced that they would not touch it when depressed 
by the plow. 

As the rubber tube can not be depended upon, inventors have 
sought to inyprove the construction by using sheet steel and mak- 
ing the tube flatter and much wider, so that a section of it would 
present an outline much resembling an elliptic carriage spring. 
Such a construction will meet the requirements as to strength and 
the retention of the contacts ¢ in their proper position; but steel 
expands when warm and contracts when cooled, therefore a long 
tube would be stretched so much in winter that it ight pull apart, 
while in summer it would be compressed and tend to buekle up 
and thus be forced out of place. These difficulties can be over- 
come by providing expansion joints at suitable intervals, so that 
they are not necessarily proof of the mpracticability of devices 
based upon the principles involved im this design; they simply serve 
to forcibly bring to mind the fact that the path of the inventor of 
onderground systems is not strewn with roses, no matter in what 
direction he may turn to find a solution of the problem. 

The object in the designs Figs. 25 and 26 is to shield the con- 
ductor so that it will remain dry should the conduit be filled or par- 
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tially filled with water. If water could be excluded from the con- 
duit, the casing j cc, in the first figure, and the tube /, in the second 
one, would not be required, for there 1s no ditheulty in providing an 
insulating support that will hold the conductor firmly in place and 
at the same time prevent the escape of the current; but as soon 
as moisture collects upon the surfaces of the insulating supports it 
acts as a conductor, and thus renders the insulation of little value. 


oe 


a Ny 


a 
< 


Fie. 27.—UxperGrounp Conptir with Exposep Conpectors. 


If water runs into the condnit in sneh quantities as to come i con- 
tact with the conductor, then the effect of the insulation is entirely 
destroyed; the aim of the inventors, therefore, is tu provide means 
for preventing the accumulation of water or moisture around the 
conducting wire. It can be readily seen that the shorter the con- 
ductor the easier it is to protect it, and this fact has given rise to 
the development of a great number of designs classified as sec- 
tional conductors. In these, two conductors are nsed, one of which 
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is continuous and so situated and insulated that it can not under 
any conditions be reached by cither moisture or water. The other 
conduetoy is made in lengths that vary all the way from fifteen to 
two or three hundred feet. Normally, these short seetions are not 
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connected with the emeut—— they are dead, as it is called—but when 
the car comes along, the plow. by acting upon suitable mechanisin, 
establishes a connection between the continuous conductor and the 
portion of the sectional conductor that is divectly under it, and in 
this way the current passes to the car. As svou as the car passes 
bevond a section of the scetional couduetor, the eonnection betweeu 
it aud the continnons wire is broken automatically. Some of these 
arrangements depend upon mechameal devices, sich as levers that 
are struck by the plow and thereby move a switel: that closes a con- 
nection between the section and the continuous conductor, but in 
most dustances the switeli is operated by a magnet, which may be 
carried by the car or may be arranged so as to be energized as the 
car approaches it. Designs of this last type come under the head 
of electrically operated sectional conduetor systems. There are 
other arrangements im which a magnet earried by the car attracts 
iron levers suitably disposed along the conduit, and these levers 
close switches that conneet the section of conductor under the 
ear with the continous one. As the levers are aetuated by the 
mae@net. they only hold the switeh closed while the latter passes over 
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them; thus the electrical connection 1s made and broken as the car 
moves along. 

Most of the designs in which sectional conductors are used can 
be placed much nearer to the surface of the street than the types 
illustrated in Figs. 25 and 26, and this is a decided advantage, as it 
greatly reduces the cost of construction. Any system that requires 
an underground conduit, with the yokes # # to support the track, 
ean only be used by roads upon which the traffic is very great, for 
the cost of construction would be such as to prohibit its use under 
any other conditions, no matter how snecessful its operation might 
be. For small roads with moderate traffic the question of first cost 
is of paramount importance, and the only system that can offer a 
satisfactory solution of the problem for these is one that does not 
require an underground conduit. 

Although many patents have been taken out tor systems simi- 
lar to those described in the foregoing, nothing has been done prac- 
tically with any of them except in an experimental way. Some are 
in operation on small roads in out-of-the-way places, being intended 
principally to illustrate the praeticability of the system and thus 
assist in promoting its introduction elsewhere, but the system that 
has been adopted in a commercial way is one in which no attempt 
is made to shield the conductor from moisture and water, and for 
its successful operation dependence is placed entirely upon the 
proper drainage of the conduit. This system is well illustrated in 
Fig. 27. The plow P carries upon its end two brushes, bb, which 
are insulated from each other. These brushes rnb against the con- 
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duetors a a, which are made of bars of channel iron and are well 
insulated from the yokes /’ F and the conduit casing to which they 
are attached by means of the supports cc. In the construction 
shown in the figure the current comes from the generator through 
one of the a bars and returns through the other, but both bars 
can be used to conduct the current from the generator, in which 
ease the return can be effected through the track rails, just as in 
the designs already considered. If both the bars a a are used to 
eonvey the current from the power house the insulation between 
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the brushes bb is not required. To avoid the acenmulation of 
water m the conduit the drain Gis provided with outlets d, located 
at suitable points. 

Although this svstem is the simplest that can be devised for use 
in streets or public highways its construction is very costly, so much 
-0 that 1 cau ouly be used in cities where the traffic is so great 
as to require the rmming of ears on short headway; and, further- 
more, it can not be operated with any degree of success exeept in 
mmmcipalities where there is a good sewage system. During the 
summer months it is Hable to be more or less impaired by heavy 
showers, but the trouble i such cases is only temporary. In 
winter thie snowstorms are liable to affect it in the same way, 
especially if, after a heavy fall, a warm wave comes along and 
produces a rapid thaw. 

From the fact that no attempt whatever is made to protect the 
conductors, one would naturally suppose that every time there is 
a ram the road would be compelled to shut down; for, as the slot 
throngh which the plow travels is open, water can enter the con- 
duit with the greatest freedom, and, in trickling down the sides, 
would be canght to some extent upon the brackets ¢ c, and thn- 
inake its way over fo the channel bars aa, and thereby destroy the 
imsulation. Practice, however, shows that this action does not take 
place, at least not so often as to produce any serious trouble. The 
roads that are operated by electricity in New York, and also the 
lines of the Capital Traction Company, of Washington, D. C., 
employ this system, and they have been in operation a sufficient 
leneth of time to fully demonstrate that the difficulties actually 
developed by the action of the clements are not of a formidable 
character. On one occasion the Sixth Avenne road, in New York, 
was compelled to stop its ears for a short time just after a severe 
snowstorm, but the failure was not duc to impairment of the 
insulation, according to the statements of the officials of the com- 
pany, but to the faet that the melted snow froze upon the track 
and eaused the wheels to sip around without sending the ear ahead. 
The fact that other roads in New York, belonging to the same com- 
pany. ave being equipped with the svstem, is proof that, upon the 
whole, its practical operation is regarded as satisfactory; but it is 
very evident that it is not the final solution of the problem. A 
evstem to be a deeided success must cost very little more than the 
ordinary overhead trolley, and its construction mnst be such that 
it will not easily eet ont of order. Tf it is not inexpensive it will 
net come to use except In places where the authorities will not 
permit the overhead wires. A surface or underground system 
ought to be more durable than the overhead, as the wires are not 
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liable to be injured by high winds or the accumulation of ice and 
snow; and, furthermore, as the conductors are below the ground the 
danger of burning out motors and generators by lightning would 
be eliminated, and this is a serious matter with all trolley roads, 
especially in cities. Country roads do not suffer so much from hebt- 
uing, because when there is a heavy thunderstorm tle generators 
are stopped and the trolley poles are pulled away from the wire, 
the cars remaining stalled on the track until the storm passes over. 
This course can not be pursued by city roads, for the passengers 
feel that, hghtning or no hghtning, they must reach their destina- 
tion, therefore the cars must continue to run and take their chances. 


Fie. 80,—Virw of a Secrion oF THE New York. New Haven anp Tlartrorp RarLroap, 
EQUIPPED WITH THE TuTRb-RAIL SYSTEM, 


Lightning, however, does not strike trolley lines as often im cities 
as in the open country, owing to the fact that there are so many 
iron buildings and roofs to attract it in other directions. 

Fig. 28 shows the appearance of the street surface when an 
underground system such as is illustrated in Fig. 27 is used. This 
figure is a photograph of the Capital Traction Conipany’s lines in 
Washington. After looking at this picture one can not deny that 
the appearance of the streets of a city is greatly improved when 
the overhead wires are removed, but underground systems which 
require a plow to run in a groove are not without objection, for the 
eroove forms a dangerous trap into which the narrow-tired wheels 
of light wagons can readily drop, and the toes and heels of horse- 
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shoes can be caught. Thus, unless the slot can be dispensed with 
the greater beauty overhead is obtained at the expense of increased 
dangev on the street surface. There are quite a number of under- 
eround conductor systems in which the slot is not used, the current 
being conveyed to the ear by contact made with plates set at suit- 
able intervals between or along the sides of the tracks, and on a 
level with the street surface. Many of these arrangements appear 
to be quite practical, It none of them can attract the attention 
of railroad quanagers nnless it can be constructed at a reasonable 
erties 
About two vears ago the New York, New Ilaven, and Hartford 
Railroad published a report of the performance of a branch line 
that was equipped with electric motors, the current being conveyed 
to them by means of a third vail. Some of the sensational dailies 
at once took the matter up and heralded the third rail to the public 
as something entirely new and sure to supersede the trolley. Now, 
as a matter of fact, the third rail is one of the oldest 
arrangements that have heen used, aid was in daily opera- 
tion in Baltimore in 1886. It is a very cheap system and 
well adapted to reads owning 
the right of way or rnnning 
upon elevated tracks, but could 
: not be used on public high- 
Fig. 31— Crosssserion or Rauway Track, Wis or streets, The third-rail 
ee ee ere arN ca DS TE es eae Tn] its simplest form is 
shown in Fig. 29, which repre- 
sents a section through the roadbed. The log A represents a tie 
or sleeper, and ¢ ¢ are the track rails, while 6 is the third rail 
through which the current passes to the motors. Between the rail 


hand the tie .f is placed a piece of insulating material, a, of sueh 
dimensions as may be necessary. Tf the track is high above the 
surrounding ground, so as to not be submerged when there is a 
heavy fall of rain, a@may be thin, but otherwise it must be of sufti- 
cient thickness to raise the rail above the high-water mark. The 
car is provided with a wheel or brush to bear upon the rail bd. 
This is the constrnuetion used upon the New York, New Ilaven, 
and Ilartford Railroad, as can be seen from Tig. 80, whieh is a 
photograph of a seetion of the road. The third rail, it will be 
-con, is raised dat shelitly from the ties, just about as shown in 
hie. 29. One objection to this construction is that persons and 
ehimals eau receive shocks by touehing the center rail and one of 
the side ones at the same time, as, for example, by standing with 
one foot on each. Sneh shoeks would not prove fatal to men, as 
tle eurrents used for railway work are not of a sufficiently high 
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eleetro-motive force to produce death, but the shock is nevertheless 
very severe. Jforses and cattle would be killed outright, as these 
animals are not able to withstand as strong a shock as human beings. 
To render the third-rail svstem safer, and also to improve the insu- 
lation of the conducting rail, the construction illustrated in Fig. 31 
has been devised. The only difference between it and Fig. 29 
is that the rail b, instead of resting upon the ties between the tracks, 
is carried upon a side support ¢ ¢ and is housed in with boards a a. 
To take the current from it a wheel is mounted upon a shaft pro- 
jecting from the side of the car truck. 

From the foregoing brief description of the essential features 
of the several systems devised for conveying current to the moving 
ear by means of conductors placed underground or upon the sur- 
face, it can be seen that while the result can be accomplished in 
many wavs, and is actually accomplished in a number of instances, 
nothing has been brought forward so far that is as free from objec- 
tion as the simple trolley, if we disregard the unsightliness of the 
latter. It is this mnsightliness that has ereated a demand for some- 
thing else, but the substitutes, while capable of doing the work, are 
far more costly and can not be said to be as reliable under all con- 
ditions of weather. 

The sphere of action of the electric-railway motor is not con- 
fined to street railways or suburban transit, but extends to the 
legitimate domain of the steam locomotive. In many places elec- 
tric locomotives are used to move freight trains made up of cars 
of the largest capacity, this same work having been done formerly 
hy steam locomotives. In the city of Baltimore, the Baltimore 
and Ohio Railroad nses electric locomotives, of greater capacity 
than any steam locomotives so far made, to draw trains through the 
tunnel that passes under the city. The general appearance of an 
electric locomotive can be judged from Fig. 82, which shows an 
engine of average size at the head of a long freight train. 


MM. Bervaty and G. Yver are quoted, in La Nature, as relating in 
their travels in Tialy that between Benevento and Foggia, where the 
railway passe+ through a tract of wheat fields, a faleon was observed closely 
aecompanying the train. Te would @raze the windows, fly over the roofs 
of the ears and tur. and keep constantly dashing down to the ground 
by the side of the rack. A habitual traveler on the read remarked that 
he had observed this habit of the bird several times a weck. The erafty 
hawk had observed that the eddy made by the train as it rushed through 
the air overeame the sinall birds and made them an casy prey, and it had 
learned to take advantage of the facet. [If was also remarked that this 
particular train, whieh was the “fast train,’ was the only one the bird 
thus pursued. 
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A SURVIVAL OF MEDLEVAL CREDULITY. 
By Proressor E. P. EVANS. 


NE of the crassest and most impudent and yet most successful 
frauds of modern times is that recently practiced by Leo Taxil 
and his associates on the papal hierarchy in their pretended expos- 
ures of the Freemasons and the Satanic rites performed by this 
secret fraternity. On April 20, 1884, Leo XIII issued an encyclical 
letter in which he divides the human race “into two diverse and 
adverse classes” (in partes duas diversas adversasque): “the king- 
dom of God on carth—namely, the true Church of Jesus Christ ” 
—and “the realm of Satan.” All who are not members of the 
former belong to the latter, so that there is no alternative between 
being a good Catholic or a worshiper of the devil. His Holiness 
then proceeds to show that the headquarters of Satanism are the 
lodges of the Freemasons, a fact, he adds, fully recognized by his 
predecessors, who have never ceased to expose and denounce the 
diabolical character and flagitious aims of these archenemics ot 
the Christian faith. ‘The detailed description of the organization 
of this order, its devilish purposes, and the horrible crimes com- 
mitted in order to accomplish them are very queer reading in an ofh- 
cial document emanating from an infallible ecclesiastical authority 
at the close of the nineteenth century. On August 20, 1894, Leo 
XU published a decree of the Inquisition putting under ban “ Odd 
Fellows, Sons of Temperance, and Knights of Pythias” as “ syna- 
gogues of Satan,” and excludiig them from the sacraments of the 
Church. 

It is no wonder that such an exhibition of credulity, which ex- 
cited the astonishment of many a Romanist and made all intelli- 
gent and unprejudiced persons smile and shrug their shoulders, 
should have suggested to an arrant wag and incorrigible player of 
practical jokes like Leo Taxil (pseudonym of Gabriel Jogand) the 
idea of appealing to this peculiar passion on a grand scale and see- 
ing to what extent the “ mother Church” could be led into fraud, 
as Milton says, like “ Eve, our credulous mother.” In tracing the 
development of this audacious plot through all its stages and per- 
ceiving by what silly tales and transparent deceptions the Holy 
Father permitted himself to be duped, one can hardly refrain from 
exclaiming, in the words of Ben Jonson: 


* Had you no quirk 
To avoid gullage, sir, by such a creature ?” 
Leo Taxil was born at Marseilles on March 21, 1854, and was 


therefore thirty vears of age when he entered upon this career of 
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intrigue and mystifieation. From his childhood he had been edu- 
eated in strictly Roman Catholic schools, and everything was done 
by his pious parents and teachers to render him sound in the faith. 
Long before arriving at man’s estate he had thrown off these influ- 
ences and cast in his lot with unbelievers, although he continued to 
go to mass, confession, and communion. While a pupil in the Cath- 
ohe College of St. Louis, at Marseilles, he was strongly attracted 
to the political views of the radical party as set forth in Roche- 
fort’s Lanterne, and soon began to write for the press; in 1871 
he joined the editorial staff of Myalilé, and published for two years 
a humoristic journal—La Aarotte (Fool’s Bauble). It is not neces- 
sary to give a detailed sketch of this man’s life. Suffice it to say 
that he was violently anticlerical, and was repeatedly fined and im- 
prisoned for articles insniting to the Church and to ecclesiastical 
dignitaries. On Deeember 29, 1881, at Montpellier, he was con- 
demned to pay a fine of sixty-five thonsand franes for publishing 
a book entitled The Seeret Amours of Pins LX. He appealed from 
this decision, and, after repeated efforts, succeeded in having the 
indictment quashed. A new edition appeared im 1885, and was 
announced by large placards, in the center of which was a medallion 
of the Pope’s head, encircled with the heads of a bevy ef beautiful 
women, forming, according to the author, a fitting halo for Ins 
Holiness. We may add that the sensational revelations contained 
in this book, as well as in the Scandalous Ilistory of the Orléans 
and similar works, are for the most part mere figments of the 
imagination recorded as facts, for the purpose of mystifying a cred- 
ulons public. In 1880 he founded a “Society of Freethinkers,” 
which, with its numerous branches, numbered in a few years about 
seventeen thousand members. The remarkable success of this 
movement was due in a great measure to the energy with which 
he advocated it in the columns of the République Anti-Clericale, of 
whieh he was the editor. 

Perhaps the most comical episode m lis strange career is his 
pretended repentance, resulting in the return of this black sheep 
to the fold of the Catholic Chureh. In his Confessions the arrant 
renegade relates how, on April 3, 1885 (April fst would have been 
amore appropriate date), while engaged in writing a book on Joan 
of Are designed to excite animosity against the clergy, his fell pur- 
pose was suddenly shaken by strong compnnetions, and soon a fear- 
ful agitation convulsed lis whole being. lis description of Ins 
contrition and self-reproaches is quite sensational and thrilling, 
and shows rare talent as an actor, if we only bear in mind that 
the whole thing was a farce. “1 burst into sobs. 6 Pardon 
me, O God!? T eried ont in a voice choked with tears. 6 Pardon 
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my many blasphemies! Pardon all the evil I have wrought!’ I 
passed the mght in prayer, and resolved on the next day to seck 
absolution for my sins.” He retired from the editorship of the 
République Anti-Clericale, and handed in his resignation at a meet- 
ing of the “ Anti-Clerical League,” of which he was the founder 
and hitherto the most aetive member, when he had the satisfaction 
of being denounced by the presiding officer as a comedian and scoun- 
drel. No one of his former colleagues believed in his sincerity, 
aud yet every one was puzzled to understand the strategie pur- 
pose of this retrograde movement. The general impression was 
that he had been bribed. “ You can’t fool us by your abjuration! ” 
they exclaimed. “The facet is, you have received a large sum of 
money from the Vatiean.” IIe does not seem to have attempted 
to refute these charges, nor did he permit them to divert him from 
the execution of Ins deep-laid plot. With hypocritical humility, 
he made full confession to the papal nuncio in Paris, Monsignore 
Di Rende, who, after subjecting him to several days’ penanee, em- 
braced him with joy and released him from all excommunieations 
and ecclesiastical censures. 

Taxil now began to issue his Complete Revelations concerning 
Freemasonry, in four volumes, the ostensible object of which was 
to expose the secret and sacrilegious rites of this order as an or- 
ganized system of devil-worship, thus confirming by the testimony 
of an eyewitness the assertions of the Popes, and proving that their 
decrees and decisions on this point had been bulls in the ecclesias- 
tical and not in the Irish sense of the term. This work, although 
a mere tissue of fabrications, was greeted by the Catholic press 
and priesthood with exultation, as an authentie narration contain- 
ing positive and irrefutable proofs of the diabolie character of the 
Masonie mysteries. The members of this fraternity, says Taxil, 
regard the God of the Catholics as an evil prineiple—a crafty, jeal- 
ous, and ervel genius, a supernal tyrant, and archenemy of human 
happiness. Opposed to him is Lucifer, the good genius, the peren- 
nial source of virtue and wisdom, the spirit of freedom, and the 
friend of mankind. For this reason, in the high-grade lodges Luei- 
fer, the reputed father of Cain, Canaan, and Hiram, is adored, 
under different names indicative of the Supreme Being, as the God 
of Nature, and the great arehitect of the universe. In short, while 
modern freethinking is atheistic and begets a skepticism which, 
even when not denying God, does not eare for him, Freemasonry is 
essentially a Satanic cult. These words give the sum and substance 
of the supposititious disclosures which exeited such intense joy in 
the clerical eamp. In 1887, when Taxil was received in solemn 
audience by Leo XIII, “ My son,” asked the Pope, “ what dost thou 
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desire?” “ IToly Father, to die this moment at thy feet were for 
me the highest bliss,” replied the knecling penitent. “Not so,” 
was the benignant response of the successor of St. Peter; “thy life 
is still very useful in combats for the faith.” Tlis Ifoliness then 
pointed to Taxil’s writings on the shelves of his library, declaring 
that he had read them all through with extreme satisfaction, and 
encouraged him to continue his exposures of these satellites of 
Satan and their abominations. Taxil left the Vatican with the 
papal benediction and with the firm convietion that he eould de- 
vise no better means of currying favor with the Apostolic See than 
by inventing tales about the homage paid by the Freemasons to 
the devil, and determined to work this rich vein to its utmost ea- 
pacity. J1e also came to the conelusion that he could imagine noth- 
ing so absurd that it would not be received in Catholic cireles as 
authentie and indorsed by infallible anthority. 

Ilis work had an immense peeuniary success, and thus at- 
tained the chief object which he had in view. More than one 
hundred thousand copies of the original French edition were 
sold, and it was translated into English, German, Italian, and 
Spanish. This result is not so surprising, if we remember that 
nearly all the bishops and other clergy of the Cathohe Church 
acted as voluntary and extremely zealous agents for the diffu- 
sion of these Revelations, which they seemed to regard as a 
new apocalypse designed to unveil the mysteries of Babylon 
and disclose the present doings of Satan and dominion of anti- 
christ. Of the utterly apoeryphal character of the Revelations 
they do not appear to have entertained the shghtest suspicion, al- 
thongh the hoax was clearly pereeptible to every unprejudiced 
mind. The German translation by the Jesuit Father Gruber, 
which appeared at Freiburg, in Switzerland, and at Paderborn, in 
Westphalia, omitted the volume entitled The Masonic Sisters, on 
account of the indeceney of its contents, although accepted as true 
and deemed especially damaging to the Masonic fraternity. TLow- 
ever desirable it might be to tear away the mask of philanthropy 
from the face of Iveemasoury and let the world see its devilish 
features, it was thought best not to outrage the moral sense of the 
conununity by uncovering “the filthiness of the hellish crew.” 

In 1892 Taxil’s coadjutor, Dr. Bataille (a pseudonym of Dr. 
Karl Tacks, a German from the Rhineland), began to issue a serial 
publication, entitled The Devil in the Nineteenth Century, pur- 
porting to embody the results of lus observations as ship's surgeon 
during lis travels in various countries, and especially in the Orient, 
where he had opportunities of studying Satanism im its diverse 
inanifestations. IIe begins by referring to the enevelical letter 
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Humanum genus, already cited, in which Leo XIII divides the 
human race into worshipers of God and worshipers of Satan, and 
then proceeds to adduce facts proving the correctness of this clas- 
sification. It is, in reality, a bold burlesque of the papal circular, 
as, indeed, it was intended to be, and would doubtless have been 
laughed at for a time as a clever persiflage, if the dignitaries of the 
Chureh had not taken it seriously, as they were expected to do. 
Dr. Hacks confessed to an “ interviewer,” in 1897, that no sooner 
had he read the pontifical circular in question than he saw in it 
“a rare opportunity to coin money out of the crass credulity and 
boundless stupidity of the Catholics. It needed only a Jules 
Verne to clothe these extravagant fancies in an attractive garb. 
I resolved to play the part of this Jules Verne. Strangely enough, 
the same idea oceurred to others. I therefore joined forces with 
Leo Taxil and a few friends, and began to publish The Devil in 
the Nineteenth Century, the success of which is well known... . 
I had traversed many lands and got wp marvelous stories, the 
scenes of which were laid in remote regions, which I was sure no 
one would visit in order to test the truth of my assertions.” Be- 
sides, he counted on the silliness of the persons with whom he had 
to deal, and felt certain that if he should tell them he had been 
fooling them they would not believe him, but would remain con- 
vinced that all his inventions were strictly true. He could not 
conceive of a body of ecclesiastics as ready to discard a belief which 
served their turn, however evident its absurdity might be to other 
minds. “Sometimes I fabricated the most incredible stories, as, 
for example, that of the serpent inditing prophecies with its tail 
on the back of Sophia Walder, or that of the demon, who, in order 
to marry a Freemason, transformed himself into a young lady, and 
played the piano evenings in the form of a crocodile. Aly eol- 
leagues were aghast, and exelaimed, ‘ Yow’ll spoil the whole joke 
with your nonsense.’ ‘Bah!’ Trephed. ‘ Let me be, and you will 
see!’” And they did see how eagerly such gross falsehoods were 
accepted as positive facts. Protestants without exception are de- 
nounced as godless apostates. Every Lutheran is a Luciferian in 
disguise. Singapore, he says, like every British colony, is settled 
by knaves, footpads, and all sorts of criminals. The Protestant 
Englishman is, at the bottom, an embodiment of scoundrelism 
coupled with Satanism. There is a strangely infernal element in 
the social life at Singapore. “The British matrons and even the 
maidens are incarnations of viee and godlessness. The young Eng- 
lish woman dedicates all her charms and intelligence to the service 
of Satan, whose apostle and agent she is; cursed by God, she is 
the dearly beloved paramour of Lucifer; a woman onlv in name, 
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she is in fact absolutely infernal—an aetual deviless.” Hacks 
asserts that in a Presbyterian chureh at Singapore he discovered a 
seeret tabernacle for the worship of Satan. The pastor opened the 
door, and there was a Baphomet, with all the Palladistie (Satanic) 
apparatus—goblet, host, and dagger—standing before his eyes. 

Albert Pike, Grand Master of the Freemasons in Charleston, 
S. C., is ealled the “Satanie Pope,” and is said to have a telephone 
mvented and operated by devils, whereby instantaneous ecommn- 
ication is possible between the seven prineipal directorates at 
Charleston, Rome, Berlin, Washington, Montevideo, Naples, and 
Calcutta. Le has also a magie bracelet, by means of which he ean 
summon Lueifer at any moment. “One day Satan took Pike 
gently in his arms and made a trip with him to Sirins, traversing 
the whole distance in a few minutes. After exploring the fixed 
star, he was brought back safe and sound to his room in Washing- 
ton.” Whether he found the star as hot and scorching as its name 
imphes is not stated. Hacks diseovered, under the cliffs of Gi- 
braltar, mysterions eaverns with laboratories in which devils pre- 
pared microbes for generating and diffusing epidemies. He was 
politely received by Tubal-Cain, the director of the establishment, 
who addressed him in pure Parisian Freneh, from whieh we may 
infer that this is the language of the lower regions. On his de- 
parture Ifacks was presented with a small vial, the contents of 
which would suffice to produce a fearful epidemie of cholera. No 
less an authority than Professor Bautz, of the Prussian Academy 
at Miinster, tells us that the voleanoes are the flues of hell, and 
it was probably this contribution to the topography of Tartarus 
that led lacks to look for the devil’s workshop in the eavities of 
mountains, which, however, being used for infernal purposes, would 
hardly be what Milton ealls “ mubrageous grots and eaves of cool 
recess.”” * 

The following may be cited as a specimen of the manner in 
which historical events were perverted hy IIacks to subserve his 
purpose: Before the capture of Rome by the Italian troops in 1870, 
a seeret meeting of Freemasons was held in Milan, at which Riboli, 
Cnechi, and General Cadorna were present, and the revolution- 


* Views similar to those of Professor Bautz have been advocated by a Freneh Jesuit, 
Pére F.1L, Schouppe, in a work entitled The Doctrine of Purgatory elucidated by Facts and 
Private Revelations, Tle “facts” consist of the visions of saints, and the “private revela- 
tions” prove to be apparitions of souls in purgatory to hysterical women and other persons 
“Dlasted with ecstasy.” The book bas been translated into German by a Tyrolese priest, 
G, Pletl, and just published at Brixen, “ with the approbation of the Prince Bishop.” An 
Austrian journal, the Ostdeutsche Rundschau, printed extracts fron the volume with appro- 
priate comments, and was confiseated by the Government in Vienna for ‘offense to re- 


ligion,” 
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ary deliberations were rendered piquant by dreadful blasphemies. 
Thus General Cadorna, a renegade priest, parodied the consecra- 
tion of the host with a piece of bread, which he finally threw into 
the fire with the words, “In honor of Lucifer!” Thereupon Luci- 
fer rose up in person through the floor, gazed benignantly for a 
moment on his faithful followers, and said, “The moment is come 
tor firing the third salvo of cannon.” A month later General 
Cadorna entered Rome through the breach of the Porta Via. In 
Luciferian lingo, the first salve was the Reformation and the second 
the French Revolution, while the third victory of Satan was the 
overthrow of the Pope’s temporal power. 

Hacks relates that in Freiburg, Switzerland, there was a Ma- 
sonic temple of Satan hewn in a rock and provided with altars and 
all the paraphernalia of this eult. There men and women assem- 
bled in the costume worn by our first parents before the fall. At- 
tached to the lodge was a brothel, the scene of the most disgusting 
debaucheries. One altar, in the form of a triangle with an image 
of the demon Baphomet, was used for stabbing the body of Christ, 
in the form of consecrated wafers, with a dagger. At this altar, 
too, was said the so-called “ black mass,” an invention of the Grand 
Master Holebrook and Albert Pike, of Charleston. During this 
service hymus were sung to Satan. The consecrated wafers were 
procured by Miss Lucia Claraz, of Freiburg, who stole them while 
pretending to partake of the communion, and passed the night be- 
fore committing the theft in the wildest orgies. This incredibly 
foolish story was published in the J/oniteur de Rome, against which 
Miss Claraz, a lady “ piously inclined and morally irreproachable,” 
according to the testimony of the Bishop of Freiburg, brought suit 
for defamation. The court sentenced the editor, Monsignore 
Voglin, to a fine of twenty-five thousand lire and four years’ im- 
prisonment. 

These examples suffice to show the wretched stuff which Hacks 
hashed up for the edification of the clerical and the entertainment 
of the carnal-minded public. Even the silly statement that he saw 
a gigantic tree bow down before Sophia Walder, the predestined 
ereat-grandmother of antichrist, and present her with a bouquet, 
did not shake the faith of the true believers. The editor of 
the Revue MWensuelle declared, in 1894, that Dr. Bataille had really 
made all these discoverics on his travels, and that his honesty and 
sincerity were beyond question. This was the attitude of the whole 
clerical press almost without exception, as well as of abbots, bish- 
ops, cardinals, and the highest dignitaries of the Church. Even as 
late as July, 1897, when the imposture had been exposed and con- 
fessed, a Parisian Catholic journal continued to regard “the mys- 
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tification as more apparent than actual, and the documents addueed 
as chicfly authentie ”; so difficult is it for minds thus constituted, 
with the rational faentties dwarfed and stunted by being constantly 
kept in the leading strings of credulity, to recognize the falsity of 
what they wish or are told to believe. 

Another of Taxil’s confederates was Domenico Margiotta, ae- 
cording to his own account a native of Palini, in southern Italy, 
and professor of literature and philosophy. Is prineipal work, 
Adriano Lemmi, Supreme Ilead of the Freemasons, published in 
French in 1894, gives a long hst of his titles, designed to impress 
the public by indicating Ins igh position in the Masonic order. 
Hacks calls him a “ Member of the Sovereign Sanctuary of the 
Oriental Rite of Memphis and Mizraim,” a purely fictitious desig- 
nation. This eunning device was also crowned with complete sue- 
cess, and eaused the fabricated disclosures to be hailed with enthu- 
siasm. Ilere, exclaimed the clerical journals, we have “not an 
apprentice or novice like Taxi], but one of the highest dignitaries 
of universal Freemasonry and Luciferianism, who is initiated and 
instructed in all its mysteries and occult observances,” being appar- 
ently ignorant of the fact that Taxi] was in the main the real 
author of the book. 

One of the most common accusations brought against the Free- 
masons Is that of desecrating the host by stabbing it with a dagger. 
A German Catholic journal, The Pelican,* affirms that not only 
Masonic devil worshipers, but also Jews, infidels, and hereties in 
general comniut this sacrilege in order to show their deadly hatred 
of Christianity. In proof of this charge, the following “ historical 
fact? is published in the munber for July, 1897: Several con- 
seerated wafers were once stolen by Jews from a echureh at 
Langenses, in Silesia, and, after bemg pierced through with 
knives, were hidden in the forest. They were discovered by a 
Polish nobleman, whose four horses, as he was driving by, sud- 
denly kneeled down and refused to go on, although he beat them 


* The manner in which The Pelican makes picty profitable is most extraordinary and 
The editor informs 


should win the admiration and excite the envy of the “ vellow press.” 


the publie that he entered into a compact with St. Joseph, promising to distribute fifty 
books ia which this holy person is glorified, provided the journal receives two thousand 
stbeerihers, In dess than a year the mamber of subscribers was twenty-five lnmdred, A 
promise te distribute one lundred books of this kind, if St. Joseph would procure eight 
thowenud subscribers, raised the Het of sub-seribers to twelve thousand; and this barter 
went on until The Peliean could boast of ninety thousand subscribers. The editor also 
announcers that he has engaged two hundred and cighty priests to say masses for the readers 
of his paper and to pray for and bless their children, and conclides this astounding piece 
of paffery as follows: © Experience teaches us that the benediction of a single priest is 
effective. What, then, cia net be obtained if two hundred and eighty priests unite in 
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with his whip. Ue then descended from the carriage, and soon 
found the wafers covered with blood. They were carried back 
with solemn ceremony to the church, which became a place of pil- 
erimage with a wonder-working pyx. What a hardened and hope- 
less skeptic a mau must be, who is not convinced by conclusive evi- 
dence of this kind, when even horses bear witness to the truth by 
their genuflections! 

Still more sensational was the part played in this spicy comedy 
by Miss Diana Vaughan, whom Taxil introduced to the public as 
a descendant of the Rosicrucian alchemist and Oxford professor 
Thomas Vaughan, aid who was said to have in her possession a copy 
of the written pact with Satan, signed by her ancestor on March 
25, 1645. The young lady claimed to have been born in Paris on 
February 29, 1874. The fact that there was no February 29th in 
the year 1874 would make this date an impossible natal day for 
ordinary mortals, but a person with Luciferian blood in her veins 
would naturally take no note of the divisions of time as recorded 
in human calendars; for, according to Jaxil, her forbear was 
the goddess Astarte, who appeared to Thomas Vanghan on a sum- 
mer night in 1646, while he was sojourning among the American 
Indians, in all her marvelous beauty, bringing with her a bed sur- 
rounded with flames and attended by little demons bearing flowers. 
She approached Vaughan and put a wedding ring on his finger, 
and eleven days later gave birth to a daughter named Diana, from 
whom the Miss Diana Vaughan in question traced her descent. 
Several instances of similar commerce with incarnate demons are 
said to have oecurred in the history of her family, so that she in- 
herited a strong Satanic taint; even her own mother was guilty of 
the same criminal conduct. IHer mherited qualities were carefully 
fostered by education, inasmuch as she was brought up by her 
father and unele on strictly Luciferian principles. One day, when 
her instructors were praising Cain and Judas as ideals of excellence, 
she expressed some doubt of the superior worthiness of the fratri- 
cide and venal traitor. This dangerous unbelief was attributed to 
angelical possession, and it was soon ascertained that the archangel 
Raphael was the cause of the lapse from Luciferianism. Recourse 
was had to exorcism, the whole process of which, as deseribed by 
Taxil, is a clever travesty of the ceremonial prescribed by the 
Ronmish Chureh for tle expulsion of evil spirits. The dance per- 
formed by the father and uncle on this occasion consisted of the 
same saltatory movements that are executed by the “ procession of 
jumpers’ every vear at the grave of St. Willibord, in Echternach, 
Luxemburg.* Devil’s ointment took the place of holy oil, and the 


* Cr, Popular Science Monthly, November, 1895, p. 83. 
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exorcism ended with the sacrifice of a black hen; thereupon “ Ra- 
phael” went out of her, and simultaneously with his exit all the 
panes of glass in the house were broken into fragments and fell to 
the ground with a tremendous crash. The marvel is that bishops 
and priests accepted this ridiculous story as an authentie and edi- 
fying narration, instcad of rejecting it with horror and disgust as 
a palpable burlesque of their own approved methods of casting out 
demons, and particularly of the Maorcismus in Satanam et Angelos 
Apostatas, composed hy Leo NIILT and issued by him November 
19, 1890. It is evident that Taxil had this doeument in his eye, 
and intended to hold it up to derision; to eal the fears of the 
simple-minded, who were puzzled and perplexed by the striking 
resemblance of diabolie orgies to divine ordinances, he explained 
it on the ecneral principle that “Satan is the ape of God.” 

After being freed from the influence of Raphael, Diana was 
placed under the tutelage of Asmodeus, who, as her guardian devil, 
watched over her, shielding her from bodily harm and helping her 
to resist the wiles of angels. One day when she was wandering in 
the woods she was attacked by negroes, but Asmodeus came to her 
rescne, and bore her safely to her home through the air. Another 
time he caught her mettlesome courser by the bridle as he was run- 
ning away, and when the chief of Garibaldi’s staff, Bordone, in- 
sulted her, Asmodeus twisted his neck so that his face looked back- 
ward. or three weeks he was obliged to take a retrospective view 
of life and of his own conduct, when Diana, in the kindness of her 
heart, set his head right again. On these oeeasions the tutelar 
demon usually appeared in the form of a fine young gentleman, 
and emitted an aroma of balsam, which seems to have been as in- 
separable from him as is the scent of musk from a modern dude or 
modish dame. IIe spoke of her as his bride, and often took her 
on pleasure trips to paradise, purgatory, and other remote regions; 
onee when she was greatly depressed, because her Lueiferian rival, 
Sophia Walder, had got the better of her, he consoled her by 
making an excursion with her to Mars, where they rode on Sehia- 
parelli’s canals, sailed on the Sea of the Sirens, and strolled like 
pygmies among the gigantic Inhabitants of that planet. 


[ 7’ he eco clues d.| 


Contrary to the common supposition that the astronomy of the an- 
eients was based exclusively on the geoeentrie hypothesis, Mr. G. HW. Bryan 
savs in Natnre: “Schiaparelli has shown that Heraclitus Pontieus, a dis- 
ciple of Plate, had already accepted the theory that the sun is the center 
of the orhit of the planets. while the carth is the eenter of the universe 
and of the ]unarand solar rotations» theory substantially that of Tyeho.” 


“RIBBON LIGHTNING. See 


*RIBBON TAGITUN ING” 
By ORANGE COOK, 


ie the summer of 1898, W. H. Osborne, of Chardon, Ohio, an 
amateur photographer of some experience, seeured the accom- 
panying photograph of a hghtning flash which seemed to us to show 
certain peculiarities that entitle it to a pubhe notice and a perma- 
nent record, The picture shows three flashes, of whieh the distant 
and faint one at the right and the bright one at the left were 
simultaneous, while the center one occurred a few seconds earlier. 
Nothing about the thunder that followed the last and bright flash 
suggested that it was specially near, but an examination of the 
pieture when developed and a comparison with the features of the 
landseape showed that it had come to earth about fifteen rods from 
the place where Mr. Osborne stood with his eamera. Mr. Osborne 


and myself carefully searched the locality indicated, but failed to 
find even the slightest mark eaused by the diseharge upon any 
object or in the earth. 

sfeasurements at this place give the width of the ribbon of 
light, if it stood at right angles with the line of sight, about eight 
feet. This ribbon of light is seen to consist of six lines, approxi- 
mately parallel, of unequal brightness, a pair being at each edge 
and a pair near the center. The space between these pairs is 
crossed by many nearly horizontal lines and a few oblique ones, 
while that between the right-hand pair is crossed by oblique 
lines only. The horizontal lines at the right of the center become 
eurved downward, which, with the increased brightness of the whole 
toward that side, suggests to us that the ribbon of light did not 
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lie in a plane, but was concave toward a point at the observer's 
left. Vhat the ribbon did not stand at right angles with the line 
of sight, but was uearer the observer at the right-hand edge, is also 
shown by the inequality of the lower termination of the six vertical 
lines referred to above. The ones at the left either rest upou or 
are hidden behind a rise of ground, whose crest ean be traced for 
a little distanee each side of the flash, while those at the right come 
lower, falling between the observer and the ground at that point. 
Probably, when measnred upon this diagonal and curved line, the 
width of the tlash was fifteen or twenty fect. 

Mention has already been made of the fact that the accom- 
panying thunder was comparatively light, and not at all like that 
ordinarily heard when lightning occurs within so short a distance. 
Possibly this, as well as the absence of marks at the point where 
it reached the earth, might have been because the discharge was 
of very low tension. 


[A very similar lightning flash was described and pictured in 
the issue of the Electrical World and Engineer for October 28, 
1899, by A. FE. Kennelly, who suggested the following explanation: 
A lightning flash passed through the air on the left-hand side of 
the ribbon of lightning (the wind was blowing from right to left) 
vnd broke a hole in the air along that line. This discharge may 
have been oscillatory, and may have lasted in.all any time up to 
about ,}5 of a seeond. The discharge then eeased for lack of 
eleetricity, but a fresh charge from the cloud being gathered imme- 
diately afterward, or in about.) of a second from the first rup- 
ture, a new discharge passed through the same hole in the air, 
which had not had time to seal up. There might thus be fourteen 
snecessive flashes (this was the munber of distinct flashes making 
up the ribbon in the photograph), each averaging about y'5 of a 
second apart, through the same hole, owing to the imperfeet con- 
ducting qualities of the clonds overhead, meanwlnle the hole hav- 
ing been carried from left to right in the pieture, across the line 
of sight (by the wind), and this producing the appearance of a 
broad ribbontike flash. Professor Trowbridge, of Cambridge, has 
suggested the possibilitv that many of these apparently curious 
electrical phenomena may be of pnrely optical or physiological 
origin that is, may arise through the abnormal behavior of the 
eve or the camera lens toward intense lines of light, such as hght- 
ning flashes.— Ep.] 
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CROSS-EDUCATION. 
By E,W. SCRIPTURE, 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, YALE CNIVERSIPY,. 

~1OME years ago I made the following simple experiment: | 

arranged a rubber bulb, like that used for releasing a pho- 
tographer’s shutter, to connect with a bottle, from which rose a 
long, vertical glass tube. The bottle contained mercury, and the 
long tube reached nearly to the bottom. Every part was air-tight, 
so that when anybody squeezed the bulb the mercury was forced 
up the vertical tube. It was what ts known as a mercury-dyna- 
mometer. 

During experiments with this dynamometer, what was more 
natural than to think of trying what would happen if one hand 
were practiced daily in squeezing the bulb? So one of our gradu- 
ate students, Miss E. M. Brown, was set to work in the following 
manner: On the first day she squeezed the bulb as hard as possible 
with the left hand, while an assistant noted the height of the mer- 
cury; this was repeated ten times, and the results were averaged. 
Immediately thereafter she took ten records with the right hand. 
Then, on the following days, with some intermissions, she prac- 
ticed the right hand by squeezing ten times on each occasion, On 
the last day she again tested the left hand, which had not been 
practiced in the meantime. The records ran as follows: 


DAY. 


First. Second. Third. Fourth Fifth. Sixth. Seventh Eientn.| Ninth. 


Inche~. Inches. Inches. Inehes. Inches. Inches. Inches. Inches. Inches. 


Right hand ........ YSN SS.T 85.6) 86.6 40.9 44.7 47.0 48.8 ANL6 


Left hand 2.2.0.2... OOS Boctoe cee age Ue PARE ceed Me etsy. Bl Qh scram ies 


Thus the left hand had gained about fifty per cent in strength 
through practice of the right hand. This peculiar phenomenon 
of transference of the effects of practice from one side to the other 
I have ventured to call “ eross-education.” 

The phenomenon was curious enough to suggest other experi- 
ments. Another student, Miss T. L. Smith, was set to trying to 
insert the point of a needle at the end of a rod into a small hole 
in a drill-gauge without touching the sides. The first experiment 
consisted of twenty trials with the left hand, with a success of fitty 
per cent. Immediately thereafter twenty trials were made with 
the right hand, with a success of sixty per cent. On the following 
day and on each succeeding day two hundred experiments were 
made with the right hand, with successes of 61, 64, 65, 75, T4. 75, 
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a2, 70, To, and $5 per cent. On the last day the left hand, which 
had not been practiced in the meantime, was again tried, with a 
success of seventy-six per cent. 

These last experiments remind us of certain familiar phenom- 
ena. It has frequently been notiecd that persons taught to write 
with the right hand become able to write backward, but not for- 
ward, with the left hand. This is the so-ealled “ mirror writing,”’ 
which appears correct if seen in a mirror. The first published 
observation of this fact exists in a letter from H. F. Weber to 
Fechner, the founder of experimental psychology. Fechner, more- 
over, noticed that with the left hand he could make the figure 9 
backward better than in the regular way. 

Curiously enough, the principle of cross-education has been put 
to practical use. <A letter (with permission to publish) has been 
received from Osear Rail, Professor of Music in the Berlin Hoch- 
schule: 

“In the spring of 1895 I made an experiment with twenty of 
my pupils. IL began by taking the average speed of each hand with 
the metronome. The average of the right hand was ~ = 116 
(= four times 116 in the minute) [464 beats], and for the left 
hand 112 [448 heats]. I gave them exercises for the mght hand 
only (finger exercises, scales, and broken accords) to develop rapid- 
ity. After one week the average of the right hand was 120 [480]; 
after two weeks, 126 [504]; three weeks, 182 [528], ete. After 
two months the right hand vielded 176 [604]. Then I had them 
try the left hand, which averaged 152 [608], whereas in November 
the average was only 112 [448]. In two months’ time, absolutely 
without practice, the left hand had risen from 112 [448] to 152 
[GOS]. A few of my pupils had some difficulty in playing the scales 
in parallel motion, but were able to play them in contrary motion. 

“The tenor of my work is that in piano playing the clief re- 
quirement is nof that each single finger should move rapidly, but 
that each movement should come at exactly the right time, and 
we do not work only to get limber fingers, but, more than that, to 
get perfect control over each finger. The source of what in Ger- 
mands called Fingerferliqkert is the center of our nervous system— 
the brain.” 

These facts, however, require further investigation, for it is 
evident that we must begin with the fact of cross-eduecation and pro- 
ceed to more complicated cases. Indeed, cross-edueation has shown 
itself to be one step of a ladder up which we must elimb even if 
there were no other motive except that of curiosity as to what we 
could find at the top. If practice of one hand edueates the other 
hand, will it not also educate the foot? Again, if practice of one 
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hand in squeezing a dynamometer develops the strength of the 
other members of the body, will it not also develop their dexterity 
or their advanee? Again, if the development of voluntary power 
—let us say, frankly, “ will power ”—in one direction brings about 
a development in other directions, why should we limit the trans- 
ference to muscular activity? Why ean we not expect that the 
development should be extended to the higher forms of will power 
that go to make up character? The outlook begins to be stirring 
on aceount of its vastness. If the last principle be admitted, there 
seems no argument against the claim that some forms of manual 
training, such as lathe work and forge work, are just the things 
to develop moral character. Dw the same reasoning we would be 
obliged to admit the often-made argument that training in Latin, 
Greek, and mathematies furnishes a means of general mental de- 
velopment. If we admit the principle, we find ourselves at once 
involved in important educational controversies. However we 
may think in respect to these questions, it is plain that it is worth 
while to climb a ladder which has such an outlook at the top. 
Let us begin. 

In the first place, the faet of eross-edueation is established. 
Let us ask in what this education consists. On this point some 
curious observations have been made by Prof. W. W. Davis,* 
now of Iowa College. The subject of the experiment began by 
raising a five-pound dumb-bell by flexing the arm at the elbow: 
this called into play chiefly the biceps muscle for lifting and the 
forearm muscles for grasping. This was done as many times as 
possible with the right arm, and then, after a rest, with the left 
arm. The subject then entered upon a practice extending from 
two to four weeks; this consisted in lifting the weight with the right 
arm only. At the end both arms were tested as at the start. 

The results were strange enough. The unpracticed left arm 
eained in power as we expected, but it also gained in size. Care- 
ful measurements were made by Dr. J. W. Seaver, of the Yale 
Gymnasium, on the girths of both upper arm and forearm. Let 
us compare the gains in girth with the gains in power: 


GAINS IN GIRTH, GAINS LN POWER. 
SUBJECT. ares . —~ a 7 Py 
Right biceps. Left biceps. Right arm. Left arm. 
Gite ca Meda Sate et 3 mm, —h mm. 820) tlexions. 200 flexions, 

Oe Ree eer rece an ae ee (ye ees 490 008 | D956 | is 
| a eee Sen cee, 4 ‘t aber te 724 * 514 We 
H.. 1% ie 950 = | 30 * 
See the a Je AOA oc eo be ott ie nese WW) re ven . 
7D my 


Vin het Reiger, bard eee oe ae TOO 


* Studies from the Yale Psychological Laboratory, vol. vi. 
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All subjects had gained power in the unpracticed left arm, three 
of them largely and three shghtly. All but one had gained in the 
size of the unpracticed left biceps. Strangely enough, those who 
had gained most in power had gained least in size. The case was 
quite similar in regard to the girth of the forearm. The gains in 
power were unquestionably mostly central—that is, in the nerve 
centers— and not in the mmnscles. Yet there was also a strange but 
unquestionable gam in the size of the muscles at the same time. 

We have arrived at the second step of the ladder, which is: The 
gain by practice which shows itself in cross-education consists in a 
development of higher nerve centers connected with the two sides 


Ris cess be 


of the body. We must next ask: Is this effeet of practice confined 
to the syminetrical organ, or does it extend to other organs? This 
question was answered by a peenliar experiment. 

The experiment consisted in testing the effect of educating one 
of the feet to tap as rapidly as possible on a telegraph key. The 
apparatus is shown m Fig. 1. The clocklike instrument is really 
a piece of clockwork actuated by a magnet, so that it counts up 
one point every time the electric cirenmit is closed. The electric ¢ir- 
emt is comprised of a battery and two kevs. Any form of battery 
will do: the one in the figure is a “lamp battery ’—that is, an 
arrangement of lamps in series and in shunt, sueh that the ordinary 
high-voltage city enrrent is conveniently transformed mto a low- 
voltage eurrent. The key to the left is the experimenter’s key, 
and that to the meht the subject's kev. When the subject is set 
to tapping on the latter key the counter will register whenever the 
experimenter keeps his kev closed, 

For the actual experiments by Professor Davis the subject’s 
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key was removed to a distant room. Here there were three keys 
of this kind, any one of which would register. One key each was 
arranged for tapping with the big toes; the third key could be 
tapped by either right or left index finger. 

On the first day all four digits—right and left index fingers 
and right and left large toes—were carefully tested in tapping as 
rapidly as possible. Thereafter the right large toe was practiced 
daily in tapping for several weeks, the other digits being left un- 
practiced. At the end all four digits were again tested. Four 
of the six persons experimented upon showed a gain for the right 
large toe—that is, for the digit practiced; the other two showed 
a slight loss, due unquestionably to “ over-practice,’ or “ over- 
training.” 

All of those who gained for the right large toe gained for the 
other digits also. Their average gains were: Right foot, thirty- 
three per cent; left foot, thirty-one per cent; right hand, twenty- 
one per cent; left hand, thirty-one per cent. Even both of the 
“over-trained ” men gained for the left foot and one of them 
gained for the left hand. Thus we have reached the third step— 
the effects of practice are extended to various parts of the body. 

Beyond the third step the experimental investigations have not 
yet advanced, but I believe that sooner or later we shall be able to 
establish the fact that development of those forms of the will in- 
volved in simple museular activities does also develop the more 
complicated forms that express themselves in acts of a mental 
nature. 

It has long been claimed that sports, games, and manual oeeu- 
pations are among the best developers of charaeter. [Football de- 
velops solidarity of feeling and action; running rapids or cross- 
country hunting develop coolness in danger and promptness and 
firmness of judgment; wood-turning requires boldness and fore- 
sight; forge work requires regulation and reserve of power, and 
soon. ‘This is no place for an account of the psychology of sports 
and occupations, but if the reader has ever tried any of these things 
and failed he will easily recognize the lacking mental quality. 

Yet there has never been but one attempt, as far as I can learn, 
to organize a system of manual occupations on the basis of this 
principle. The success of the attempt furnishes, I believe, the still- 
lacking laboratory proof of the principle itself. I refer to the 
remarkable experiment of Mr. Z. R. Brockway, Superintendent of 
the Elmira Reformatory. 

Most of the young felons sent to the Elmira Reformatory are 
set to learning trades, by which they can support themselves on 
leaving. Those, however, who are too stupid to even learn the sim- 
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plest trade are put into a manual-training school, in the hope that 
their brains can be sufliciently developed to enable them to keep 
out of the prison or the asylum. ‘Those who are so stupid that 
they have difficulty in learning the alphabet or in counting their 
fingers are put into a kindergarten, where they practice on letter 
blocks and sticks and straws. 

Those who are too stupid to learn a trade are the ones of inter- 
est here. Three main lines of defect are recognized in Superin- 
tendent Brockway’s classification of them. Those who are intel- 
lectually weak, but of fair power of self-control, are classed as 
Group I; those who are reasonably bright, but are unable to get 
along because they can not control their impulses, are classed as 
Group IL; those who fail on both sides are classed as Group III. 

Group IL is composed of those who are for the most part devoid 
of moral sense—those who fight, swear, assault officers, are licen- 
tious, and generally unresponsive to the usual reformatory meas- 
ures. To this class belong some of the most intellectual inmates 
of the reformatory, but this intellectuality runs riot on account 
of weakness of character. How are their characters to be built 
up? They are required to devote most of their waking hours to 
athletics and calisthenics, wood-turning, making wooden patterns 
for castings, mechanical drawing, sloyd, clay modeling, and chip- 
ping and filing metal. These exercises have been selected on ac- 
count of their character-building qualities. 

The work is a great success. Nearly all inmates subjected to 
this building-up process finally graduate with sufficient self-control 
from the manual-training departinent into the trades school. A 
eonerete example will give an idea of the change produced in the 
pupil. The record of No. 6,361 is instructive. The account is 
taken from a report by the manual-training instructor, R. C. Bates: 

“The pupil, previous to his assignment to manual training, had 
earned for himeelf the sobriquet of ‘dangerous man’ among the 
officers and inmates. Ilis offenses have been mostly threatening 
language, lying, contraband articles, talking, fooling, assaulting 
officers, and institutional crimes of that nature. 

“ We begin his record in September, 1895, when he was reduced 
to the second grade for fighting. October and November he lost 
three marks each for lving and threatening language, and, by the 
influence of September markings, caused his reduction to the third 
gerade, or incorrigibles, a closely defined group. Ife was in the third 
erade two months and three days, when he was placed in the foun- 
dry, where, amid blinding smoke, stifling air, and the task system, 
it was thought he would tone down, upon the theory that the mus- 
eular demands of such a place on a 124-pound body would vitiate 
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sufficiently to weaken the will and curb the disposition to riot- 
ous acts. 

“From January 15th to February 15th he was on modified 
treatment. On February 18th he was unconditionally restored to 
the second grade. February and March he did fairly well, losing 
one mark each month, but in April his period of passably well-doing 
was checked by his committing an assault, along with assumption of 
authority, and on the 27th of April he was returned to the third 
grade for the second time, remaining in the same two months and 
three days, when he was again placed on modified treatment, and 
did well for three months, when he fell again, this time for fighting, 
losing six marks in October. In November he made a perfect 
month, securing promotion to second grade. 

“On December 15, 1896, he was assigned to manual training, 
Group II; object, development of self-control, with subjects as 
follows: Athletics, drawing, sloyd, woodwork, chipping and filing, 
molding. Each subject one hour and a half per day, five days per 
week. The influence of the new environment sustained the effort 
made in November to improve, and, by securing a perfect month in 
December, all his past was blotted out and he was restored to the 
lower first grade again, through ‘amnesty,’ on December 25, 1896. 

“Thus, on December 25, 1896, he was where he was institution- 
ally classed at the time of his admittance two years and three months 
ago—viz., lower first grade, from which all who are committed 
begin the reformatory course of treatment, additionally thereto in 
the manual-training department. His development now begins. 
In January, 1897, he lost two marks as a result of school failures, 
but in February he secured a perfect demeanor record; in March 
he lost two marks; April and May were perfect months in all re- 
spects, and he was graduated from manual training in May, re- 
turned to institutional life, and assigned to the exercise squad in 
the morning and stone masonry in the afternoon. Later his daily 
assignment was changed, placmg him in the molding class of the 
technological department to complete trade. His development was 
complete and permanent. He was returned to the manual train- 
ing as assistant instructor in the molding class, and is now doing 
well in all departments, having been promoted to the upper first 
grade in August and ranking as sergeant in ‘I’ company.” 

This record is only one example of many. 

When manual-training schools organize their courses on the 
principle of adapting the exercise to the ability to be developed, we 
shall have abundance of similar proof. When these facts have 
been incontestably established, there will be a means of satisfving 
the complaints of those who are constantly attacking our schools 
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beeause they develop intellect and ruin character. “ What is the 
use,” say they, “of teaching children to read and think if you do 
not make them honest and truthful? Jlow is it better for the com- 
munity to edueate Hars and thieves merely that they may lie and 
steal successfully in business and politics, where they can not be 
eaught, rather than to leave them in the slums, where the police 
ean get them?” The accusation is bitterly unjust in many ways, 
but its foree can be met by introducing a system of character build- 
ing based on a careful study of the means of developing truth- 
fulness, honesty, carefulness, persistence, bravery, courage under 
defeat, and the other qualities that go to make upatrue man. The 
foundation of this system is to be found, I believe, in the principle 
of character-building by motor activity. 

The ladder of cross-education will be slowly climbed by psycho- 
logieal investigators; if they find at the top a principle of such 
value and wide application, surely the climb will have been worth 
the time and trouble. 


THE MORBID “SENSE OF INJURY.” 
3y W. F. BECKER, M. D. 


Bak a fog about a ship removes it from exact relations to sur- 
roundings, so, from the standpoint of morbid psychology, we 
may fancy the mind peering through a more or less misty envelope 
to the true adjustment to things—the “glass ” through which we see 
“darkly.” Were all action and reaction of the mind to surround- 
ings perfectly adapted, there could be such a thing as absolute 
sanity. So long, however, as evolution with continuous readapta- 
tion and the processes of dissolution with attempted adaptations 
continue, so long can there be but groping, imperfect relations to 
surroundings, so long must there be defective or morbid mental 
action, and sanity and insanity therefore but relative terms. ‘Thus 
many symptoms of the insane appear to be but varying degrees of 
the morbid imental manifestations of health, and we may assume 
a priori that they have a common genesis and ean be identified 
for study. Jf we take, for example, one of the commonest of 
these—viz., the idea of persecution among the insane—we may 
safely identify it with the “sense of injury”? equally common 
among the sane. 

By this “sense of injury” is meant that vague sense which 
afflicts many of us at times of being the object of hostile feelings 
on the part of others. No doubt we often are, for, in the stress 
of necessary rivalry and conflict upon which progress depends, we 
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give and take injuries. But there remains a large exeess of this 
“injured ” feeling which ean not be so explained, or which is dis- 
proportionate to its cause or entirely gratuitous, and is thus shifted 
into the field of morbid psyehology. ‘This only is here treated 
the morbid sense of injury. 

It seems to find an easy entranee to the mind from a mere 
feeling of being ill used or stinted in sympathy to the entertain- 
ment of serious grievances or persceutory ideas. In certain tem- 
peraments it is marked. On so-called “blue” days we are eon- 
stantly moved to a “sense of injury” from faneied aloofness of 
our friends. Madam Lofty slights us, and our jaundiced imagi- 
nation has it that she has heard something detrimental and dislikes 
us. But lo! to-day, when the liver is released, madam smiles 
sweetly, and never heard a thing. 

So in suspicious people. They entertain a chronic state of 
mind, by which the acts of others are given an invidious construc- 
tion. They anticipate ill will, carrying the chip on the shoulder. 
Of two constructions of a given situation, they leap to the more 
offending. Some take on the vindictive attitude as a result, ap- 
proaching that type of insanity known as paranoia, of which Gui- 
teau and Prendergast were conspicuous examples; others are 
humiliated, as a consequence approaching the melancholia type 
of insanity, each illustrating again how the sane and insane states 
are paralieled. Many come to bear the outward marks—the stig- 
mata of this mental attitude, approaching sometimes the “ asylum ” 
face, like that of the insanely suspicious Rousseau. We all know 
sueh faeces, with their hard, set expressions, as if forever sealed 
against any tender of good will. 

By a eurious fact, those who invite ill will seem often to get 
it. Society, based on a reciprocity of faith, seems to have no smiles 
to bestow upon the misanthrope. It bids him, “ Laugh, and the 
world laughs with you.” It so comes to pass that many of them 
aequire some real ground for their “sense of injury,” and in the 
long run that real quarrels are precipitated from this atmosphere 
of suspiciousness. Indeed, this is the psychology of most quarrels. 
The effect of imaginary grievances comes in turn to be the cause 
of real ones. Thus into an incident between two persons, one of 
them mistakenly reads an affront to himself. Jfe retaliates, and 
the other person, uneonseious of having done anything to evoke 
any hostility, finds himself affronted, and in his turn retaliates. 
By this time real grievances have come, and the quarrel is on. 
Balzac, that master analyst, in alluding to friendship, in one of 
his stories, says: “It died ” (the friendship) “like other great pas- 
sions—by a misunderstanding. Both sides imagine treachery, 
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pride prevents an understanding, and the rupture comes.” Just 
as the malevolent feelings may arise de novo, so it is with the 
benevolent ones. Nordau shows how the nondeseript state of 
being “in love” often arises. Some incident between John and 
Mary leads one of them—we will say John—to think mistakenly 
that Mary has been attracted to him. Pleased with the fact, he 
reciproeates. Mary, altogether unconscious of the reciprocal na- 
ture of John’s attention, finds pleasure in it, and in her turn recip- 
rocates. Mutual reciprocity then follows. 

In irritable persons we find the morbid sense of injury coupled 
with resentment. Quickly interpreting anything disagreeable to 
them as an affront bv another, their first impulse is to resent it, 
which they do more or less violently, aeeording to cireumstances, 
their second thought often recognizing the irrational nature of the 
outbreak. This suggests the feral instinct. Examples are com- 
mon in the lower animals, while in pain attacking those about 
them as if they were the cause of it. No doubt this resentment 
is a survival from evolutionary ancestry. It has probably served 
a necessary purpose in the conservation of animal life by causing 
the animal to attack what may, in the jealousy of self-preservation 
and its feeble discrimination, even be suspeeted of being inimical 
to its welfare. Blind and unjust, perliaps, but Nature hesitates 
at no apparent injustice to accomplish this. When we go higher, 
to the tribal relation of man, we find the same blind resentment. 
The Australian aborigines have no conception of death, except as 
vaguely associated with homicidal causes, and when a member of 
a tribe dies a most natural death a member of a hostile tribe is 
killed to avenge the supposed murder. The. Africans, too, read 
homicidal forees into natural deaths. In civilized social rela- 
tions it appears again in the very popular and usually irrational 
demand for a scapegoat when matters go wrong. The idea of 
religious sacrifice, too, is a practice by which the anthropomorphie 
God is credited with heing aggrieved by human conduet and of 
wishing to be appeased therefor. Though the exercise of this 
indiscriminate resentment was probably greater and more neces- 
sary in the pre-social stage of human evolution, there is still ground 
for its activity to-day in the struggle for existence which has but 
changed its arena, Under a veneer of amity, laudable enough, 
there are till the suspieion and resentment of the tribal relation, 
as we nav often see unveiled in a posse of boys, and that this 
resentment is vet of the blind kind, we still have proof if we have 
econ an enlightened inan delberately kick a harmless ehair beeause 
he stnimbled on it in the dark. 

Phylogenctically, then, we see this morbid “sense of injury” 
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to be reversional. This is in harmony with the atavic theory of 
insanity. In the individual it is a delusion, and, like other delu- 
sions, an attempt by the reason to explain a disordered feeling; in 
this case a painful feeling, having its origin broadly in some im- 
perfect adaptation of the organism. This attempt to explain a 
feeling or sensation seems a human necessity. However wide of 
the truth sneh explanations usually are, we seem forced to attempt 
them. In the case of this painful feeling, with which we are here 
concerned, we are either unwilling or unable to explain it in its 
true way, and are prone to attribute it to malevolent agencies, 
often personal—perhaps the “bogy-man” remnant of the child 
and race. Such explanation is often an easy escape from truths 
unwelcome to our ego—truths which, if recognized, would wound 
pride or conscience beyond easy endurance.: It requires a man 
of rare courage and mental clarity to recognize his particular pain 
from failure in adaptation as autogenetic, and to lay it to natural 
and unflattering causes. We prefer, of the two, to accuse the 
environment rather than the organism, especially when the organ- 
ism happens to be our own. We take refuge in a grievance rather 
than impugn the supremacy of our ego. Indeed, it seems to be 
necessary for healthy subjective activity, so to speak, that a sort 
of imperialism of the ego, however circumscribed, be maintained. 
It is the condition sine qua non of the necessary measure of well- 
being of the individual. It is most reluctantly relinquished, and 
we constantly see the plainest truths immolated that it be retained. 
Only in the great self-effacement of melancholia and in those rare 
characters who recognize and bear complacently naked truths— 
the Weltschmerz of Goethe—is this well-being renounced. Even 
those who are willing to father their own wounded ego still seek 
the necessary approbation by reducing its future pretensions or 
claims so that they may not be again pained by their failure to 
achieve them. They unhitch their wagon from the star. Pro- 
fessor James has illustrated this by a fraction showing that our 
approbation is determined by our success divided by our preten- 


success F 
sions. Thus, ————.—— = approbation (self-esteem). The quo- 
pretensions 


tient may be increased by diminishing the pretensions or by in- 
creasing the success. James’s fraction is as applicable to the moral 
conduct as to the intellectual side. 

When we look for the physical equivalent of the mental state 
which evokes the “sense of injury” we find it in dvnamiec and 
toxic states of the nervous system and their correlation. Certain 
conditions of the individual or environment bring these into spe- 
cial relief. Old ageisone. The querulousness, the sense of abuse 
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or persecution which afflict the aged and often lead them to take 
refuge in the martyr-spirit, are sad examples. The state of fatigue 
or exhaustion is another, and “neurasthenie ” insanity is only an 
expression in greater degree of the morbid mental action found in 
fatigue and exhausted states. 

The primary and secondary effects of aleohol or other nareotic 
indulgence is another soil in which the “sense of injury ” easily 
grows. The habitué is notoriously suspicious and irritable, and 
full of fictitious grievances and unwarranted persecutory ideas. 
llis attitude toward them is that of the paranoiac, vindictive, rather 
than that of the melancholiae, humiliated. They swell the army 
of so-called “borderland ” eases of insanity, fretting their friends 
and puzzling the doctor with conduct alternately interpreted as 
*ctissed Yor ecrazy. 

Where there is bodily disease, acute or chronic, the morbid 
“sense of injury ” is much in play. An intelligent patient, on re- 
covery from a stomach disorder, admitted that whenever her stom- 
ach had ached she was taken with a violent hatred of her eom- 
panion with whom she was in affectionate relation. An ignorant 
Southern colored woman, who had rheumatism in her ankle, be- 
lieved that she had been “hoodooed,” and explained the pain in 
her ankle by the presence of a snake, which she believed had been 
put there by a “hoodoo.” She was not insane, the idea being con- 
sistent with her degree of intelligence, training, and early environ- 
ment. Another patient, a sensible, cultivated woman, while 
suffering from a non-nervous illness, in which she had received 
all the consideration that love and money could furnish, be- 
lieved herself to have been constantly and deliberately abused. 
After her recovery, now some years, she still maintains the belief. 
Tnstanees could be multiplied, for doctors continually meet this 
atmosphere in the sick-room, from ugly little grievances to delu- 
sions of persecution, They are not surprised when a patient tells 
them in mingled confidenee and complaint that he is hungry and 
neglected, that “they ” will give him nothing to eat, cte., to find 
that his wife has been most attentive, has been pressing him to 
eat, and has stocked the pantry in anticipation. Dr. Johnson had 
plenty of ground for saying that a sick man is a rascal, though the 
modern doctor has reversed the formula. 

Persons who suffer from actual trouble or ill treatment easily 
develop a morbid sense of injury, just as under similar conditions 
they may become insane. Unable to estimate the precise amount 
of their real grievance, there is an easy mental overflow into the 
fietitions ones. Jt is for this reason that the narrative of a real 
trouble or quarrel is so fraught with calumnious arraignment of 
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others that it is unreliable until we have heard the “other side 
of the story,” and that when disputants meet and explanations 
follow they often find that they have no casus belli. In the ex- 
amination of the alleged insane for commitment we have constantly 
to separate the real from the imaginary troubles. Mr. IF wag 
the subject of such examination. He was suffering from heart 
disease, and thereby compelled to remain at home idle. His wife 
was supporting the family by keeping boarders, and he began to 
develop a morbid jealousy of her. He annoyed her by a constant 
surveillance and suspicion of her every act, which amounted at 
times to the delusion that she was unfaithful to him, and which 
culminated one night in an outbreak in which the police figured. 
It was difficult to separate his real from his imaginary grievances, 
for his wife had ceased to have any affection for him, though his 
delusion in regard to her unfaithfulness was unfounded and had 
been grafted upon his real trouble. Sent to a general hospital, he 
improved, and was reported “not insane.” Cireumstances requir- 
ing a hard struggle for existence, disappointment without apparent 
cause, coupled with a certain sentimental cast of mind, often pre- 
vent the correct estimation of the wrongs suffered and the proper 
relation of undoubted misfortunes. 

In the insane the sense of injury or its analogue—delusions of 
persecution—appears in numerous shapes. Thus patients are de- 
frauded, or conspired against, or acted upon by witchcraft, mag- 
netism, electricity, or poisoned, or preached against, or subjected 
to disagreeable odors. Sometimes the delusions are but ill-defined 
and vague. Often it is possible to trace them to their underlying 
disordered sense impression or the particular environment or to 
vestiges of outgrown beliefs. They appear in depressed states of 
melancholia as well as in the exalted states of mania and paranoia. 
In melancholia they accompany a feeling of worthlessness which 
is the patient’s explanation of his persecution—i. e., he is unworthy 
of better treatment. In paranoia the patient believes the perse- 
cution to be prompted by fear or envy of him, and there is conse- 
quently a fecling of self-importance—a morbid egotism which is 
in direet proportion to the magnitude or complexity of the ideas 
of persecution. Indeed, it is probable that these ideas of perse- 
eution, acting on a potentially melancholic or a potentially para- 
noiac mind, whatever these may be, determine the type that these 
mental diseases take. 

The difference between the “injured” sense in the sane and 
insane states we must from our view point, without essaying to 
bridge all the ferra incognita which lies between sanity and insanity, 
regard as largely but one of degree. And so with the underlying 
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mental and physical states. We find the morbid ideas more fixed 
in the sane than in the insane, frequent repetitions of the morbid 
impression tending to its final organization, so to speak. We also 
find that the morbid idea is usually more elaborated in the insane 
than in the sane state, although instances of the greatest elabora- 
tion are sometimes met with, especially where the element of some 
external foundation is large. It is probable, however, that the 
elements of fixity and elaboration of the persecutory idea are after 
all dependent upon and in proportion to the intensity of the under- 
lying brain and mind states. In other words, that to increase a 
given intensity of these states is to increase the fixity and elabo- 
rateness of the “sense of injury,” is to prevent the correction of 
the morbid idea, until finally exploited in conduct, which is the 
début of the insanity. 

Thus the relativity of insanity which has all along been main- 
tained is clear on the line here pursued. It would be equally so 
in following other lines of morbid psychology. It has, though, 
received but little general recognition, and writers still treat in- 
sanity as an entity apart from its bearings on the average mind 
and its evolutionary history. The word “ insanity,” or “ lunatic,” 
is no doubt largely responsible for this, suggesting popularly, as 
it does, a distinct class of persons—a type of being as unhke our- 
selves as a Martian might be fancied to be. Nature or science, 
however, has set no line between the morbid mental manifesta- 
tions which constitute sanity and those which constitute msanity, 
that being an arbitrary, however practical, distinction which sci- 
ence has had rather to descend to meet. Nothing so stands in the 
way of the best welfare of the insane than this abysmal ignorance 
which still prevails in regard to them—an ignorance which still 
clings to the mediwval idea of insanity, the classical portraiture, 
as in the pictures of Hogarth, or on the stage, or in fiction; an igno- 
rance which is ever hearkening for the maniae’s shriek or the elank- 
ing of is fetters, which recognizes nothing short of “ furions mad- 
ness” as sufficient ground for committing a brain-sick man to the 
tender therapy of the hospital ward. 

But those who know best tell us that the insane are very much 
like other people, that there is wonderfully little difference be- 
tween them and ourselves; and sometimes but a slight eireum- 
stance, a mere accident of environment, determines which side of 
the hospital wall we shall be on. 
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EARLY EXPERIMENTS IN AIR FLIGHT. 


By M. BANET RIVET. 


ies has sought in all times and at all placcs to find means 
of leaving the carth’s surface, in imitation of the birds, and 
rising into the air. Ancient legendary lore furnishes many stories, 
like those of Deedalus and his son Icarus, of attempts of this sort. 
In the fourth century s.c., Archytas of Tarentum, a learned 
Pythagorean, who has been credited with the invention ot the 
screw, the pulley, and the kite, according to Aulus Gellius, con- 
structed a wooden dove which could rise and sustain itself in the 
air by some mechanism the arrangement of which is not known. 
Credible accounts exist of an English Benedictine monk, Oliver ot 
Malmesbury, in the eleventh century, having tried to fly by pre- 
cipitating himself from the height of a tower, with the assistance 
of wings attached to his arms and his feet. It is said that, after 
having gone along a little way, he fell and broke his legs. He 
attributed his accident to failure to provide his apparatus with a 
tail, which would have helped preserve his equilibrium and made 
the descent a gentler one. 

In the sixteenth century, Leonardo da Vinci first demonstrated 
that a bird, which is heavier than the air, sustains itself, advances 
in the air, “by rendering the fluid denser where it passes than 
where it does not pass.” In order to fly it has to fix its point 
of support on the air; its wing in the descending stroke exerts a 
pressure from above down, the reaction of which from below up 
forces the center of gravity of its body to ascend at each instant 
to the height at which the bird wishes to maintain it. Some 
sketches that have come down to us prove that Leonardo occupied 
himself, ike Oliver of Malmesbury, with giving man power to 
fly by the aid of wings suitably fixed to his body. We owe to 
Leonardo also the invention of the parachute, which he described 
in the following terms: “If a man had a pavilion, each side of 
which was fifteen braces wide and twelve braces high, he might 
cast himself from any height whatever, without fear of danger.” 
It may be said, too, of Leonardo da Vinci, that he was the first 
to suggest the idea of the serew propeller. “Tf,” he said, “ this 
instrument in the fori of a screw is properly made—that is, made 
of linen cloth, the interstices of which have been filled with starch 
—and if we turn it rapidly, such a screw will make a bearing nut 
for itself through the air and rise. This can be proved by mov- 
ing a broad, thin rule rapidly through the air, when it will be 
found that the arm is forced to follow in the direction of the edge 
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of the board. The frame for the cloth of which I have been 
speaking should be made of long, stont reeds. A model of it might 
be made in paper, with, for its axis, a thin strip of iron which we 
twist forcibly. When the strip is left free it will turn the screw.” 

In 1680 Borelli published some studies of a remarkably correct 
character on the flight of birds. According to his view, the wing 
acts upon the air in the phase of beating down, in the manner of 
an inclined plane, so as, by virtue of the resistance opposed by the 
air, to push the body of the animal upward at first and then onward. 
The action of the ascending wing was compared to that of a kite, 
and it would consequently continne to sustain the body of the 
bird while waiting the following stroke. But Borelli never thought 
of turning his observations to advantage, so as to supply man with 
the means of flying. Attention was much engaged in 1742 with 
the attempt of the Marquis de Bacqueville, substantially repeat- 
ing that of Oliver of Malmesbury, which was terminated by a 
similar accident. Mention should also be made of Paucton, who 
in 1768 drafted a plan for a screw machine. In 1784 Lannoy and 
3ienvenu exhibited and operated, before the Academy of Sciences 
in Paris, a serew which was moved by a strong spring. Before 
this, however, Joseph and Stephen Montgolfier had filled the world 
with the noise of their discovery of the air balloon, and the in- 
genious machine of these aéronauts failed to receive the attention 
it deserved, ; 

It has been known since the days of Archimedes that every 
body partly or wholly submerged in a liquid in equilibrium suffers 
a vertical push upward from the fluid equal to the weight of liquid 
it displaces. 

Let us consider the case of a body entirely plunged in a liquid 
—water, for example. If its weight exceeds the thrust it suffers 
it will fall to the bottom of the water under the action of a de- 
seensional foree equal, at each instant, to the difference between 
the weight of the hody, which is invariable, and the thrust, which 
is invariable also, and thus constant in direction and also in amount. 
Tf the weight of the body is less than the thrust, the latter over- 
comes it, and, contrary to the usual laws of weight, the body will 
rise under the action of an ascensional foree, which will evidently 
he likewise constant in amount as well as in direction. A cork 
held down at the bottom of a vessel of water and then left to itself 
will supply an example of this aseensional movement. 

A third ease may be presented—that in which the weight of 
the body is equal to the thrust of the water. Weight and thrnst 
are then in inntnal equilibrium. No foree invites the body either 
to deseend or to rise, and it remains balanced in the midst of the 
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liquid, wherever it happens to have been placed. This state of 
indifferent equilibrium is, however, possible only if the weight of 
the body remains rigorously constant. The slightest augmentation 
of the weight immediately causes the body to descend, while the 
slightest diminution sends it up. From this source arise the difli- 
culties that are met in the construction of submarine boats, when 
their ascent or descent is obtained by means of air chambers, which 
are filled with water or emptied of it according to the requirements. 
The equilibrium of these engines is always preearious, and this ex- 
plains why none of them, from that of Van Drebbel in 1620 to the 
experiments of Goubet in 1895, have given really practical results 
in the matter of stability of imimersion. 

When Galileo, following Aristotle, had demonstrated the pon- 
derability of the air, and Torricelli had proved that atmospheric 
pressure was a result of that property, it was immediately thought 
that the principle discovered by Arehimedes might be extended 
to the air, and Otto von Guericke gave an experimental demon- 
stration of it by the invention of the baroseope. 

J'rom this period it seems, then, that the discovery of aéronautics 
was possible. If the weight of the volume of air displaced is 
greater than that of the body, the latter should take an ascensional 
movement in the atmosphere, as a cork does when plunged into 
water; and it is evident that for a body to satisfy such conditions 
we have only to fill a very light envelope with a gas less dense 
than the ambient air. But the study of gases was still in its in- 
fancy in the seventeenth century, and it required the labors of 
Mortrel d’Element and Hales, at the beginning of the following 
eentury, to teach physicists how to colleet and retain them. 

The history of the progress of the human mind shows, further, 
that the pure and simple acceptance of a scientific discovery is not 
enough to make it produce all the consequences we have a right 
to expect from it. It must, further, impregnating the mind with 
itself, pass, we might say, into the condition of an innate idea. 
Chemistry, in this very matter of the discovery of the weight of 
the air and of the gases, presents a striking example of the accu- 
racy of our proposition, The ponderability of the air had been 
accepted by physicists for a long time, while chemists continued 
to take no account of it, although, as Mendeleef has remarked, 
no exact idea could be conceived, under such conditions, concerning 
most chemical phenomena. It is to the glory of Lavoisier that 
he first took account of this ponderability and of that of all the 
gases as well. When we reflect that it was not till about 1775, or 
a hundred and fifty years after Galileo, that this illustrious French- 
man began to set forth those ideas, it is not any wonder that the 
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discovery of aérostats was not made till toward the end of the 
eighteenth century. Lalande was therefore much in the wrong 
when he said “ it was so simple! why was it not done before?” 

It would not be just, however, to refer the discovery of aéro- 
stats solely to the efforts of the Montgolfiers. Like all inventors, 
like Lavoisier himself, these brothers, as Figuier has remarked, had 
the lhenefit of a long series of isolated labors, carried on often with- 
out special purpose, by which the elements of their invention had 
been gathered up. 

Pere Lana, of Brescia, conceived a plan in 1670 for construct- 
ing a ship which should sustain itself in the air and move by the 
aid of sails. Four copper globes, in which a vacuum had been pro- 
duced in order to render them hghter than the volume of air dis- 
placed, were to support the ship while the sails propelled it. The 
scientific conception of the empty globes was correct, but Peére 
Lana did not think of the enormous eollapsing foree which the 
atmospheric pressure would exercise upon them. The idea of a sail 
which would give his aérial boat a resemblance to a vessel driven 
by the winds was wholly erroncous. 

Sixty-five years later, in 1735, Pére Gahen, of Avignon, gave 
a fairly clear expression to the theory of aérostats. Resting on 
the principle of Archimedes, he maintained that if he could fill a 
globe inade of hght cloth with a sutliciently rarefied air the globe 
would necessarily possess an ascensional foree, which would permit 
it to lift itself up in the air with a ship and all its cargo. He 
proposed to draw this rarefied air from out of the upper regions 
of the atmosphere, down froin the summits of high mountains, 
forgetting that the air, when brought down te the level of the 
ground, wonld contract in volume and assume the density of the 
ambient atmosphere, 

In the condition of ignorance of the properties of gases that 
existed in that age, it did not occur, and could not have occurred, 
to Pere Galen to use other gases than air; no more could he 
have thought of employing heat to rarefy the air, for the first not 
very precise notions on the decrease in densities of gases by heat 
only date from Priestley. But when Cavendish, in 1765, had 
fully studied hydrogen gas, and shown that as it was prepared then 
it was seven times hehter than air, Black was enabled to suggest 
that by filling a hght bag with hydrogen the bag would be able 
io raise a certain weight in the air. The labors of Cavendish, 
Black, and the discoveries of oxygen, nitrogen, and other gases by 
Priestley, were described by Priestley a few vears afterward in 
the celebrated book on The Different Winds of Air—a_ book 
which Stephen and Joseph Montgolfier had in their possession. 
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The two brothers evidently found the germ of their inven- 
tion in it. 

It is fair to say that the Montgolfiers, who were already known 
in the learned world by their discoveries in the mechanical sciences, 
had thought, before they knew of Priestley’s book, of a way of imi- 
tating Nature by inclosing vapor of water, a gas lighter than air, in 
a paper bag, which would be lifted up, the vapor contained in the 
bag being sustained in the air like a cloud. But the vapor con- 
densed, and the weighted balloon shortly fell to the ground. The 
smoke produced by burning wood inclosed in a bag gave no better 
results. After seeing Priestley’s book, they substituted hydrogen 
for vapor and for smoke, but the gas passed through the paper bag, 
and they gave up this attempt. 

They then fancied that electricity was one of the causes of the 
rise of clouds, and sought for a gas that had electrical properties. 
They thought they could obtain it by burning wet straw and wool 
together. A box made of silk was filled with this gas, and they 
had the great satisfaction of seeing it rise to the ceiling of their 
room, and, in a second experiment, into the air. This was in 
November, 1782. 

Five months previously, Tiberius Cavallo, in England, had 
repeated Black’s experiment of filling a paper sack with hydrogen; 
but, as the Montgolfiers had found, the hydrogen leaked through 
the paper. Cavallo had better success with soap bubbles, which 
held the gas. His experiments stopped here, while the Montgol- 
fiers carried theirs on to practical success.—Translated for the 
Popular Science Monthly from the Revue Scientifique. 


SKETCH OF EDWARD ORTON, 


LATE STATE GEOLOGIST OF OHIO} LATE PRESIDENT OF TIIE AMERICAN ASSOCIATION FOR TIIE 
ADVANCEMENT OF SCIENCE. 


LL persons interested in American science were surprised and 
shocked at learning of the death, from heart trouble, on 
October 16, 1899, of Prof. Edward Orton, of the Ohio State Uni- 
versity. The event occurred only little less than two months after 
Professor Orton had presided, with a simplicity of manner that did 
not hide but rather heightened the traits of vigor in his character, 
over the meeting of the American Association for the Advance- 
ment of Science at his home in Columbus, Ohio. The services he 
rendered to geology, his long and honorable career as an educator, 
and his continual and consistent insistence upon the faithful use of 
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the scientific method well entitle him to be remembered as one of 
the most meritorious of American scientific workers. 

Epwarp Orroy was born in Deposit, Delaware County, N. Y., 
March 9, 1829. Ile was descended from Thomas Orton, who, born 
in England in 1613, was one of the fifty-three original settlers and 
owners of Farmington, Conn., was of the stock from which most of 
the Ortons in the United States are derived, and represented his 
town in the General Court in 1784. Another ancestor, a grand- 
son of Thomas Orton, was one of the original purchasers and set- 
tlers of Litchfield, Conn., where he owned a square mile of land 
known as Orton I[lill, on the south side of Bantam Lake. Two of 
the maternal ancestors of the subject of this sketch fought in the 
colonial wars, and ten Ortons were soldiers in the Revolution. 

Young Edward Orton was tanght by his father, the Rev. Samuel 
G. Orton, D. D., and received further training preparatory for col- 
lege in the academies of Westfield aud Fredonia, N. Y. He en- 
tered Hamilton College, whence his father had been graduated in 
1822, in 1845 as a sophomore, and was graduated in 1848 in a class 
among the other members of which were the Rev. Dr. Thomas 8. 
iJastings, President of Union Theological Seminary, New York, 
and the Hon. F. J. Van Alstyne, afterward Mayor of Albany, N.Y., 
and member of Congress. After his graduation he tanght for a 
number of years in academies at Erie, Pa., Franklin, N. Y., and 
Chester, XN. Y., and became, in 1856, Professor of Natural Science 
in the State Normal School at Albany, N. Y. He pursued post- 
graduate studies in chemistry, botany, and other subjects at the 
Lawrence Seicntifie School, with Professors Horsford, Cooke, and 
Gray as his teachers, and studied theology for a time under Dr. 
Lyman Beecher, at Lane, and Dr. Edwards A. Park, at Andover 
Seminaries. While teaching at Chester, N. Y., he was ealled to 
Antioch College, Yellow Springs, Ohio, where he took charge of 
the preparatory departinent in 1865; was made Professor of Natu- 
ral Ifistory shortly afterward, and was made president of the col- 
lege in 1572, but retained the office for only one year, at the end 
ef which he went to oceupy a similar position in the State Univer- 
sity at Columbus. 

When the second Geological Survey of Olio was nndertaken 
in 1869 under the charge of Prof. J. 5. Newberry, Professor Orton 
was appointed an assistant by Governor Rutherford B. Hayes, and 
was continued by reappointment by Governor J. F. Noyes. When 
Professor Newberry withdrew from the survey in 1581, Professor 
Orton was appointed State Geologist by Governor Charles Foster, 
aud he was afterward reappointed to the position successively by 
Governors Hoadley, Foraker, Campbell, and Bushnell. He re- 
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tained the title of State Geologist till his death, although he had 
not been engaged in any active public work on the survey for a 
considerable time. 

The Ohio State University having been established on the basis 
of the grants of land made to the States for colleges under the Mor- 
rill Land-Grant Act, Professor Orton was appointed its president 
and Professor of Geology. He discharged the duties of this office 
for eight years, or till 1581. But the exeeutive work of the presi- 
dent’s office was irksome to him, since it grew constantly heavier 
as the young college expanded, and therefore left him less and less 
time for teaching and research in geology. Being in a measure 
compelled to make a choice between the two fields of activity, he 
chose the less ambitious position, resigning the presidency, and 
assuming the position of Professor of Geology, which he retained 
for the remainder of his life. The geological building of the uni- 
versity is named after him—Orton Hall. Besides his work on the 
Geological Survey of Ohio and his participation in the composition 
of its reports, Professor Orton prepared, for the Eighth Annual 
Report of the United States Geological Survey, a paper on the New 
Oil and Gas Fields of Ohio and Indiana, and another, only recently 
published in the Nineteenth Annual Report of the United States 
Survey, on the Roek Waters of Ohio; a vohune for the Geological 
Survey of Kentucky on the Petroliferous Production of the West- 
ern Part of the State, published in 1891; and a report on petro- 
liferous productions which is in process of publication by the Geo- 
logical Survey of New York. 

In the paper on the Oi! and Gas Fields of Ohio and Indiana the 
diseovery of the supply of those materials, the great value of which 
was only realized in 1884 and afterward, is spoken of as being more 
surprising and anomalous than any similar diseovery that had pre- 
ceded it, and as a development which experts were hardly more 
prepared for than others. ‘The oil and gas derived from the Tren- 
ton limestone in certain parts of these States were found to differ 
from the oil and gas in the Pennsylvania wells in chemical compo- 
sition and physical properties, in the horizons from which they were 
obtained, in the structural features of the rocks associated with their 
production, and, most of all, in the kind of rock that produced them. 
“No facets more unexpeeted have ever been brought to light in con- 
nection with the geology of this country than those with which we 
are now beeoming acquainted.” Professor Orton’s paper, which 
fills one hundred and eighty of the large pages of the report of 
the Geological Survey, includes a sketch of the history of the dis- 
covery to July, 1887, when it was prepared; a designation of what 
was known in regard to the geological seale and geological struc- 
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ture of the regions within which the new fields are embraced, 
and the tracing of the chief factors that influence or eontrol the 
productiveness of the oil rock, with the description of the special 
features and boundaries of the several fields and the setting forth 
of the leading facts and present development of these lately found 
sources of power, ‘Two principal conditions under which the new 
oil rock had proved petroliferous on a large scale were found to be 
porosity, connected with and apparently dependent on the chemical 
transformation of the upper portion of the limestone, for a number 
of feet in thickness, into a highly erystalline dolomite; and a relief 
resulting from shght warping of the strata, whereby the common 
contents of the porous portions of the Trenton limestone had been 
differentiated by gravity, the gas and oil seeking the highest levels, 
and the salt water maintaming a lower but definite Heston in 
every field. Professor Orton found nothing in the new experience 
to make it safe to count the Trenton Waneetone an oil rock or a 
gas rock in any locality, unless it eould be shown to have under- 
gone the dolomitic replacement by which its porosity was assured; 
and even in ease it had suffered this transtormation it would not 
be found a reservoir of gas or oil in an important sense unless 
some parts of it had acquired the relief essential to the due separa- 
tion of its quid and gaseous contents. 

The report on the Rock Waters of Ohio concerns, first, those 
waters, chiefly in the northwestern aud western part of the State, 
that are obtained from a considerable depth as compared with ordi- 
nary wells, the knowledge of which was almost wholly derived from 
wells drilled in the search for oil and gas, and was necessarily frag- 
mentary and imcomplete; because water was not included among 
the objects of search, but was considered a hindrance and obstrue- 
tion to be got out of the way as well as possible; and, second, flow- 
ing wells, including only those having considerable head of pres- 
sure and those occurring in considerable areas, all of which belong 
entircly to the drift. Further, a brief review is given of some facts 
of unusual interest that were developed in the deep drillings con- 
cerning the preglacial drainage system of the part of the State 
in question, Indications of old river channels, one of which seems 
to have been extensive, were fornd at several points. Among the 
curious results of these studies was the conclusion, “seeming to 
he already established,’ “that the Ohio River, as we now know 
the stremim, is of recent origin, and that the main volume of water 
eathered in it at the present time originally flowed aeross the 
State to the northward at least as far as Auglaize and Mereer 
aT: where if turned to the westward toward the present hnes 

f Wabash drainage ta Indiana.” Professor Orton seems to have 
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placed considerable emphasis on the valne of a study of the rocky 
floor of the State, concerning which all we know at present is de- 
rived from the revelations of deep drillings at haphazard; and he 
thought it would be a good work for the State to make use of all 
accessible data of this kind at once in constructing a model of the 
rocky floor of the region under review. The care and fidelity with 
which he studied the underground geology are exemplified in a 
map attached to the paper on the oil and gas fields, in which the 
horizons of the Trenton limestone are indicated and approximately 
bounded as they occur by gradations rangmg from fifty to two hun- 
dred and fifty feet, from elevations above the ocean level to one 
thousand and more feet below. Another contribution of Professor 
Orton’s which may appropriately be given special notice is his part 
of the article on Ohio in the Encyclopedia Britannica, in which a 
succinct, clear, and comprehensive account of the geology of the 
whole State is given, with its salient features delineated so sharply 
that one may almost conceive from it a definite geological picture 
of the region. 

Of all his scientifie work, however, Professor Orton regarded 
the fixing of the order of the coal measures of Ohio as the most 
important; and he considered the determination of the order of the 
subearboniferous strata, and particularly of the Berea Grit, as con- 
stituting a large permanent service to the study of the geology of 
the State. 

At the recent meeting of the American Association for the Ad- 
yancement of Science Professor Orton contributed a special paper 
on the local geology of Columbus, the place of the meeting, in 
which he dwelt largely on the origin of the drift that marks the 
superficial geology of the vicinity. 

Of the work he has done for the increase and advancement of 
knowledge, the extent of a part of which we have only faintly mdi- 
cated by the mention of a few particular researches, Professor Orton 
put the highest value on his labors as a teacher, a calling to which 
he was devoted for more than halt a century. He found peculiar 
pleasure in instructing the children of the old pupils whom he had 
taught in his younger days. He was actively concerned in the pro- 
motion and extension of sanitary science, his addresses in that field 
having been one of the factors that led to the establishment of the 
Ohio State Board of Health. He was also greatly interested in 
the advancement of agriculture. 

A theme on which Professor Orton was foud of dwelling in his 
publie addresses was the amount and value of what has been accom- 
plished within a comparatively short time in the world’s history by 
the use of the methods of science. In an address delivered before 
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the alumni of Hamilton College in 1888 he maintained that we 
were living in a revolutionary period, which is marked by a great 
advance in knowledge and a vastly larger control of the forees of 
Nature; by a large inerease in freedom of thought and aetion; by 
a sudden and remarkable addition to the mobility of man, aecom- 
panied by an unexaipled growth of great cities; and by an inealeu- 
lable addition to the wealth of the world. Accompanying these 
great changes in the material and intelleetual world were certain 
moral transformations appearing to grow out of them. All these 
advanees were ascribed to a movement—a new method of investi- 
gating Nature—that began, so far as its particular and continuous 
development is concerned, about three hundred years ago, but to 
whieh no date or founder’s name could be attached. This new 
plilosophy thoroughly respected Nature, was humble, patient in 
the accumulation of facts and the trial of its theories, comprehen- 
sive, progressive, and hopeful. It has given us the marvelous 
inerease of knowledge which especially marks the nineteenth cen- 
tury; it has impressed its influence upon all branches of study, and 
has wrought great improvements in methods and results; and has 
rendered an immense and inestimable service to Christian theology, 
and done much to broadeu and rationalize it and thus to perpetuate 
and strengthen its hold on the world. Finally, the method of sei- 
ence was pronounced “the best gift that God has given to the 
mind of man.” A similar train of thought as to the material as- 
pects is apparent, though in a somewhat different form, in an address 
on The Stored (or Fossil) Power of the World, delivered in 1894. 

A considerable part of Professor Orton’s presidential address 
at the last meeting of the American Association was devoted to a 
summary of the eonclusions derived from Alfred Russell Wallace’s 
book, The Wonderful Century, that the progress aecomplished in 
the present century far outweighs the entire progress of the human 
race from the beginning up to 1800. In this address, also, the 
author felicitously spoke of the scope of the American Association 
as possibly including the wliole continent, and its object as the ad- 
vancenent of seience, the discovery of new truth. “It is possible 
that we could make ourselves more interesting to the general pub- 
lie if we occasionally forswore our loyalty to our name and spent 
a portion of onr time in restating established truths.” But the dis- 
coveries recorded, though often fragmentary and devoid of special 
interest to the outside world, all had a place in the great temple of 
knowledge; and the speaker hoped that although no great discov- 
eries should be reported this time, the meeting might still be a 
memorable one through the inspiration it would give to the multi- 
tade of workers in the scveral fields of science. 
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Professor Orton was a member of several learned societies; was 
President of the Sanitary Association of Ohio in 1884 and 1885; 
received the degree of Ph. D. from Iamilton College in 1876, and 
that of LL. D. from the Ohio State University in 1881; was elected 
President of the Geological Society of America in 1896; and was 
designated at the Boston meeting of the American Association, 
i898, as president for the Columbus meeting, 1899. 

In addition to his interests in seienee and theology, Professor 
Orton was keeuly alive to everything that bore on the history of 
man on this planet. He was long a member of the Ohio State 
Archeological and Uistorieal Society, and had recently been made 
a member of its board of trustees. He was a prominent member 
of the Old Northwest Genealogical Society, and was the author of 
a volume, published in 1896, on the Genealogy of the Orton Fam- 
ily in America. The absolute freedom of his character from any 
desire for display or self-aggrandizement is well shown by the fact 
that in this volume, compiled, with enormous labor, in the spare 
minntes of a busy life, he euts himself off with one paragraph of a 
hundred words, while devoting pages to contemporaneous men- 
bers of the family of whom the world has never elsewhere heard. 

He was stricken with hemiplegia in December, 1891, but was 
able to do a considerable amount of work in his profession after- 
ward. A few days before his death he said, in a note, that he felt 
that he had lived out his allotted time, and that his work was done. 
He never met his classes again, though he continued able to be up 
and about Iis home till the hour of his death. He seemed to feel 
that the solemn event was drawing close, during the last two days 
of his life, and his mind was always busy with the great question, 
“Tf aman die, shall he live again?” He had formed an affirma- 
ive answer apparently, as he read Browning’s Prospice repeatedly 
in his last hours, and seemed to find in it the greatest pleasure and 
solace. [lis death was a quiet and painless one—a fitting end to 
a beautiful life. 


Statistics of cremation, presented by M. Bourneville at the recent an- 
nual meeting of the society in Paris, show that the number of incinera- 
tions at the Pére Lachaise crematory has almost steadily increased since 
1889, and that the whole number last year was 4,513, making 37,068 from 
the beginning. A fair proportion of the number were women. There are 
now in Europe and America seventy crematories, twenty-seven of which 
are in Italy and twenty in the United States. Cremation is making good 
progress in England, where four crematories are reported from, and two 
are in course of erection. Germany has six, where 423 incinerations took 
place in 1898; Switzerland and Sweden have two each, Denmark one, and 
one has been authorized in Norway. 
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Editor’s Zable, 


“lL COMMISSION IN DIFFICULTIES. | aye fay from disclosing the full ex- 
VIE synopsis which has been! tent of the discouragement, not to 
given to the press of the Thir- | say mortification, they receive. The 
teenth Annual Report of the Inter-| business of the commission is to in- 
state Commeree Commission is not, terfere between the railways and 


encouraging reading for those who their eustomers—the public—in the 


like to believe in legislation as an 
infallible panacea for all public and 
social ills. The tone of the docu- 
ment indeed is very far from being 
one of triumph. The note struck 
in the very first paragraph is the 
need for nore legislation to save the 
eopious legislation already passed 
from proving ineffectual and abor- 
tive. Whether it is that Congress 
does not wish to make the work 
of the commission snecessful, or 
whether it has begun to have a wise 
distrust of its own powers, we can 
not say; but the commissioners com- 
plain bitterly of its inaction. We 
can not do better than quote their 
own words: “The reasons for the 
failure of the law to aceomplish the 
purposes for which it was enacted 
have been so frequently and fully set 
forth that repetition can not add to 
their foree or make them better un- 
derstood. Jt is sufficient to say that 
the existing situation and the de- 
velopments of the past year render 
more imperative than ever before 
the necessity for speedy and suit- 
able legislation. We therefore re- 
new the reeommendations hereto- 
fore made, and earnestly urge their 
early consideration and adoption.” 

As the document proceeds, we 
see the good commissioners at war 
with the wicked railways, and it is 
impossible fo resist the conclusion 
that, on the whole, the wicked rail- 
ways have the best of it. The eom- 
mussioners admit that certain eases 
which have come before the courts 
have been decided against them, and 
in fayor of the railways; but they 


interest of the latter. The railways 
naturally consider this a rather one- 
sided function, and are not extreme- 
ly zealous to aid in its performance. 
They have their own troubles with 
the public, and have no commission 
to come to their assistanee. Every- 
body is after cheap railway rates, 
Just as everybody is after cheap 
goods; and the means sometimes 
resorted to to get reductions would 
at least hold their own for astute- 
ness with any that could be con- 
coeted in a traffie office for the rais- 
ing of rates. We give the eommis- 
sioners full credit for doing their 
best to protect the interests of the 
public, but we ean not help doubt- 
ing whether, on the whole, the pub- 
He has derived much benefit from 
their efforts. In fact, we are strong- 
ly inclined to the opinion that the 
whole idea of the commission is 
simply a legislative blunder. 

The railways undoubtedly pos- 
sess great powers which theoretie- 
ally there is nothing to prevent 
thetr abusing to almost any extent. 
But what is theoretically possible is 
not always practieally possible. The 
President of the United States pos- 
sesses great powers, which theoret- 
ically he might abuse to any extent; 
so does the Queen of England; so 
do many other potentates. But of 
all the evil that is theoretically pos- 
sible, how mueh is earried out in 
“practice? All kinds of things might 
happen if people were fools enough 
to do all the harm that it is in their 
| power to do. The great saving fact 
is that it is not possible to go very 
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far in doing harm te others with- 
out doing it to yourself. It is this 
faet which the insatiable legisla- 
tion-monger ignores. THe has an in- 
finite faith in the mischief that will 
happen if things are left alone. He 
ean not bear to think that somebody 
is not looking after everybody. Ile 
has no faith whatever in natural 
law or natural actions and reac- 
tions, and would hoot the idea of 
what the poet Wordsworth ealls a 
“wise passiveness.” Sueh people 
have little conception of the mis- 
ehief they do, and of the good that 
fails of realization through their 
pestilent aetivity. The readers of 
Diekens will perhaps remember Mrs. 
Pardiggle and the admirable system 
of edueation she applied to her nu- 
merous family of children. The un- 
happy youngsters were under orders 
every hour of the day; they were 
marched round the country with 
their mother when she went on vis- 
its of charity. and compelled to con- 
tribute out of their own (nominal) 
pocket money to all kinds of reli- 
gious and benevolent sehemes. How 
they kicked and rebelled, and what 
distressing passions were roused in 
their youthful breasts, the great 
novelist has told us; and we think 
we may take his word for it. The 
fussy legislator is a Pardiggle. If 
he would leave things alone, oppos- 
ing interests would find a modus 
vivendi, and praetical justice would 
more and more assert itself. The 
more interference there is between 
parties who in the last resort are 
dependent on one another’s good 
will, the less likely they are to ree- 
ognize their substantial identity of 
interest. If the interference is 
wholly in the interest of one of the 
parties, the other is sure to be 
foreed into an undesirable attitude; 
while the one whose protection is 
the objeet in view will not unnatu- 
rally take all the protection he ean 
get, and look for something more. 
What is wanted to put the rela- 
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tions between the railways and the 
publie upon the most satisfaetory 
footing possible is, in the first place, 
less legislative interferenee; and, in 
the seeond, a higher tone of busi- 
ness morality throughout the com- 
munity. We place this second not 
as underrating its Importance, but 
beeause we believe it would to some 
extent flow from the first. It is 
when the publie transfers its right 
of eminent domain to a railway cor- 
poration that it should take ade- 
quate measures to protect its own 
interests; but how can this be done 
when legislation is sold—when char- 
ters are given or withheld, accord- 
ing to the amount of money avail- 
able for purposes of persuasion? 
Vith honest legislators and honest 
eourts there would be very little 
trouble between the railways and 
the publie, and sueh as arose eould 
be easily remedied. Commeree com- 
missions are a testimony to the ex- 
istenee of low standards of business 
morality; and, unfortunately, they 
tend to keep them low, if not to 
make them lower. 

The sooner we make up our 
minds to trust more to moral influ- 
enees freely acting in the inter- 
eourse of man with man and of in- 
terest with interest. and less to legal 
eompulsion, the better it will be for 
us 1n every department of our na- 
tional life. The Thirteenth Annual 
Report of the Interstate Commerce 
Commission is a virtual confession 
of the failure of legislation to ae- 
complish a purpose which was sup- 
posed to be easily within its field of 
action. The confession is coupled 
with a demand for more legislation, 
but, were the demand coneeded, who 
ean guarantee that more still would 
not be wanted? The railways are 
not at the end of their resourees, 
and new laws would, we fear, be 
only too likely to suggest new means 
of evasion. No: the remedy lies 
elsewhere, and if Congress is wise 
it will give that remedy a trial by 
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allowing the railways and the public 
a chance to arrange terms between 
them, with publie opinion as the 
principal court of appeal. 


FUNCTION OF THE PUBLIC 


. LIBRARY. 

A paper that was read by Mr. 
Lindsay Swift, of the Boston Pub- 
lic Library, at a meeting of the 
Massachusetts Library Club, on the 
subject of Paternalism in Public 
Libraries, and which we find in 
the Library Journal for November 
last, is one which, in our opinion, 
deserves to be separately printed 
and widely circulated. It abounds 
in good sense, and preaches a doe- 
trine of self-help and self-reliance 
which is much needed in these days. 

A question which the author of 
the paper does not discuss, but 
which, it seems to us, hes at the 
threshold of the whole subject, is 
whether the very existence of a pub- 
lie library—if we understand by the 
term a library supported by public 
taxes—is not in itself an exempli- 
fication of paternalism. Mr. Swift 
strikes us as a benevolent bureau- 
erat who wants to give the people at 
large a wider liberty in the matter 
of reading than the ruling influ- 
ences of time and place are disposed 
to allow. Je sees that liberty is 
good, that leading strings belong to 
infaney, and he raises his protest 
against a paternalism in the man- 
agement of publie libraries which, 
under the plea of providing only 
the most approved reading for all 
classes, would tend to the repres- 
sion of individuality in the reader 
and the establishment of the su- 
premacy of commonplace. But what 
if commonplace insists on being su- 
preme and shutting out whatever is 
not of one complexion with itself? 
IIow are we to its demand 
in the administration of a State- 
supported, and therefore majority- 
ruled, institution? “ You offer us,” 
say its representatives, 
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we do not want for ourselves, and 
are not prepared to coneede to 
others, as we are sure it can not be 
for their good. We are not going 
to consult the tastes of cranks, 
eriminals, intellectual aristocrats, 
or social mugwumps of any kind. 
For all practical purposes we are 
the public, and we mean to run this 
publie library.” To the objection 
that a portion, at least, of the taxes 
is paid by those whose views and 
tastes are not going to be consulted, 
the answer would be ready: “Tt is 
for the majority to say how taxes 
shall be applied.” We recognize the 
excellence of Mr. Swift’s intentions 
and sympathize with his way of 
looking at things, but we feel that 
his objections to “paternalism” in 
connection with public libranes are 
delivered from a somewhat shaky 
platform. We observe that a peri- 
odieal quoted in the Library Jour- 
nal—the Overland Monthly—makes 
the remark that “there is nothing 
to be said for free books that could 
not be urged in favor of free beef- 
steaks and free overcoats.” 

Some of the points, however, 
that are made by Mr. Swift are de- 
serving of attention. The several 
professions—law, medicine, theol- 
ogy, ete.—would more or less like to 
have only such books placed upon 
the shelves of a publie library as 
represent what may be called their 
respective orthodoxies. But, as Mr. 
Swift observes, “libraries are as 
much the depositories of the folly 
as of the wisdom of the ages.” A 
library, therefore, should tell us 
what men have thought and_ at- 
tempted in the past, and what they 
are thinking and attempting now. 
It is for sehools and colleges, for 
newspapers and reviews, to afford 
euidance in the wilderness of opin- 
ions, not for the lbrary to make 
a point of putting out of people’s 
reach everything that is not in line 
with the seientific, literary, or other 
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“A subtle form of paternalism 
is the deliberate ineuleation of the 
patriotic spirit, especially in chil- 
dren.” Mr. Swift is a brave man to 
attempt to stem this particular tor- 
rent. He thinks there are times 
when one who loves his country 
would fecl shame for it rather than 
pride, and that the motto “My 
country right or wrong” is not the 
most wholesome sentiment that ean 
be impressed on the mind of youth. 
“To fill a ehild with the consum- 
mate virtues of Washington, Jeffer- 
son, and other of our immortals. 
and to leave him ignorant of the 
greatness of Cromwell and of Wil- 
liam the Silent, is a serious injus- 
tice to the ehild and to the cause 
of education.” Not only is this 
done, but, in the domain of litera- 
ture as well, it seems as if the only 
names with whieh  public-sehool 
pupils obtain any acquaintance are 
those of national authors. So far 
as poetry is eoncerned, Mr. Swift 
says that almost the only name he 
hears from the lips of children 
frequenting the Public Library is 
“ Longfellow.” He ean not remem- 
ber ever having had a eall from a 
ehild for, Tennyson, while Words- 
worth in the sehoo] region is equally 
unknown. 

Apart from the studied ineulca- 
tion of a narrow patriotism, the 
author of the paper we are consid- 
ering thinks that there is altogether 
too much paternalism shown in the 
ehoiee of children’s reading. He 
has only a limited and feeble faith 
in “children’s rooms” in publie 
libraries. They are very mueh, he 
thinks, like Sunday sehools—con- 
venient plaees for parents to unload 
their offspring. The aim of the cen- 
sorship is to eliminate everything 
that is not in accord with the most 
approved eanons of juvenile lite 
and thought, leaving only what is 
ready for immediate aeceptanee and 
assimilation. Such a poliey, Mr. 
Swift holds, is not favorable either 
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to individuality or to intelleetual 
growth. “We must,” he says, “take 
books, like life, as we find them, and 
learn to distinguish good and bad; 
learn, as we ought, that the good is 
not so good as we have been told 
it is, and that the bad contains*a° 
strong infusion of good. No wrecks 
rire so fearful as those which eome 
to the young who have up to a point 
led ‘sheltered lives.’ ” 

It is not, however, children only 
who get the benefit of a benevolent 
protective policy. Selecting com- 
mittees are quite prepared to look 
after grown-up people as well, and 
keep out of their way books which 
might prove too exeiting, which 
might reveal depths of passion sueh 
as persons leading decorous lives 
are not supposed to know anything 
about, or otherwise agitate the tran- 
quil mill pond of their existence. It 
does not occur to them that thus the 
salt and savor of human life are ex- 
velled, and that, instead of the free 
play of vital forees, there super- 
venes a dreary mechanie round of 
semi-automatic activities unvisited 
by enthusiasm, untouched by strong 
desire, without dream or vision or 
any quiekening of the heart or the 
imagination. Some good people 
are excessively partieular not only 
as to what may threaten moral dis- 
turbanee, but as to anything that 
may encourage departures from 
conventional modes of speech and 
deportment. Thev do not like to 
admit books that they regard as vul- 
gar, and a great mark of vulgarity 
in their opinion is the use of slang. 
Yet so aeceomplished a littérateur as 
Mr. William Archer told us lately 
that he pleads guilty to “an unholy 
relish” for the talk of “ Chimmie 
TFadden” and his Chieago eontem- 
porary “ Artie.” To him, as to Mr. 
Swift, the books in which these 
worthies disport themselves mean 
something, and something deserv- 
ing of attention. That being the 
ease, the vulgarity, which is part of 
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the picture, becomes mn proportion 
to its truth an clement of value. 
Mv. Swift, very bold and like the an- 
erent prophet, says plainly: “ Ilarm- 
less books in general are medioere 
books: if a new note in morals or 
society is struck, the suggestion of 
a possible injuriousness at onee 
arises.” 
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Taken as a whole, Mr. Swift’s 
paper is a strong plea for individ- 
ualism and liberty. As such we have 
felt it a duty to eall attention to it, 
and we trust that it will in some 
way obtain a more general cireula- 
tion than ean be afforded by the 
useful, but somewhat technical, col- 
umms of the Library Journal. 


Fragments 


Longevity of Whales.--Some light 
was thrown, a few years ago, upon the 
subject of the vitality of whales by find- 
ing one of these animals in Bering Sea. 
in 1890, with a “toggle” harpoon head in 
its body bearing ihe mark of the Ameri- 
can whaler Montezuma. That vessel was 
engaged in whaling in Bering Sea about 
ten vears, but not Jater than 1854. She 
was afterward sold to the Government, 
and was sunk in Charleston Harbor 
during the civil war to serve as an ob- 
struction. Jlenee, it is estimated, the 
whale must have earried the harpoon 
not Jess than thirty-six vears. In con- 
nection with this fact, Mr Willam H. 
Dall gives an account, in the National 
Geographic Magazine, of a diseussion 
with Captain BE. Pp. Herendeen, of the 
United States National Museum, of 
cases of whales that have been supposed 
to have made their way from Greenland 
waters to Bering Strait, and to have 
been identified by the harpoons they 
carried, While it is very likely that 
the whale really makes the passage, an 
uncertainty must always be allowed, for 
ships were often changing ownership amd 
their tools were sold and put on board 
of other vessels, and harpoon irons were 
sometimes civen or traded fo Eskimos, 
It therefore becomes possible that the 
animal was struck with a seeoud-hand 
iron, 


Solidification of Hydrogen.—as | 


soon as he was able to obtain liquid 
livdreven ino managenble quantities, in 


the fall of 1808, Mr. dames Dewar began | 


experiments for its solidification. The 
apparatus die used was like that em- 
ployed in other solidification experi- 


of Science. 


[| inents, consisting of a small vacuum test- 


tube, containing the hydrogen, plaeed in 
a larger vessel of the same kind, with 
excess of the hydrogen partly filling the 
cireular space between the two tubes. No 
solidifieation was produced, and the ef- 
fort was suspended for a time, while the 
author attacked other problems. The 
experiments were renewed in 1899, 
with the advantage of more knowledge 
coneerning reduetions of temperature 
brought about by reduction of pressure, 
A shght leak of air in the apparatus 
i 

| 

| 
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was observed, which was frozen into an 
air snow when it met the cold vapor of 
hydrogen coming off, and this leak at a 
particular point of pressure eaused a 
sudden soliditication of the liquid hydro- 
ven into a mass like frozen foam. An 
apparatus was then arranged that could 
be overturned, so that if any of the hy- 
drogen was still liquid it would run out. 
None ran out, but by the aid of a strong 
light on the side of the apparatus oppo- 
site the eye the hydrogen was seen as 
a solid ice in the lower part, while the 
surface looked frothy. The melting 
point of lydregen ice was determined 
hat about 16° or 17° absolute (—257° or 
256° C.). The solid seemed 10 possess 
the properties of the non-metallic ele- 
ments rather than of the metals, among 
which it has been usual to class hy- 
drogen, 


The Gegensechein.,—Mnuch interest 
prevails among astrenomers at present 
concerning the question of the nature of 
the Gegensehein, This German word, 
which means “ opposite shine,” is | ap- 
plied to designate a small, somewhat 
oblong, bright spot whieh is sometimes 
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secn in the sky at night, nearly oppo- 
site the point which is at the time ocen- 
pied by the sun on the opposite side of 
the globe. Hi is near the ecliptic, but 
appears two or three degrees away from 
exact opposition to the sun. It seems 
agreed that the Geyeuschcin is not at- 
mospheric, but rather meteoric, being a 
reflection from some collection of me- 
teors. The problem set before astrono- 
mers is to identify the meteors. <A the- 
ory that they are connected with the 
asteroidal zone, or mass of meteors of 
which the known and numbered aster- 
oids are couspicuous examples, has, ae- 
cording to Professer Barnard, ‘* much in 
its favor, but there are objections to the 
theory which can not easily be recon- 
cited with the observed facts.’ Mr. J. 
Evershed, of Kenley, England, assumes 
the Gegenscheiu to be a tail to the earth, 
produced by the escape of molecules of 
hydrogen and heliwan away from the 
globe in a direction opposite to the sun 
—much as a comet's tail is formed. 
Other observers suppose it to be con- 
nected with the zodiaeal light or band, 
which is regarded as a body of meteors 
connected with the earth and accom- 
panying it, and is plainly visible in the 
western sky after sunset in the spring. 
rising from the place of the sun toward 
the zenith; and Mr. William Anderson. 
of Madeira, publishes a figure with a 
demonstration, in The Observatory, to 
show how its place and appearance may 
be accounted for on this supposition. 
The Gegenschein has been compared in 
a homely way to the radiance which 
may be scen around the shadows of 
our heads cast by the sun upon the 
dewy grass early on a bright summer 
morning. 


Literature for Children. — Mr. 
Richard Je Gallienne, in an article pub- 
lished in the Boston Transcript, laments 
the flood of rubbish that is poured out 
under the guise of ehildren’s books. The 
subject of literature for children is dis- 
cussed in the Studies of the Colorado 
Scientific Society by Prof. E. 8. Parsons, 
who remarks that three of the greatest 
classics of childhood were not written 
for children at all.‘ Pilgrim's Progress 
was a new type of sermon written by 
the tinker preacher in his prison eell at 
sedford ; Robinson Crusoe was a pseudo- 
history from the pen of one of the first 
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great English realists; Gulliver's Trav- 
els was a political satire by the greatest 
of English satirists. The same thing is 
true of the stories of the Bible, of the 
Arabian Nights, of the folklore which 
strikes a sympathetic chord at once in 
the child’s nature... . Child study, 
then, reveals the fact that the child na- 
ture is the counterpart of what is best 
in books—that children can appreciate 
literature.” A friend of Professor Par- 
sons wrote him of her daughter, nine 
vears old, being very fond of her fa- 
ther’s brary, and “‘simply devoted ” to 
the Bible and the plays of Shakespeare. 
Warriet Martineau, when a child, “ de- 
voured all of Shakespeare,” sitting on a 
footstool and reading by firelight, and 
ineking shirts, with Goldsmith or Thoin- 
son or Milton where she could glance it 
them occasionally. Another of Professor 
Parsons’s friends read “all of Goethe's 
Faust with his little thirteen-year-old 
sirl, to her great enjoyment,” and the 
little girl afterward read alone all of 
Chaucer’s Canterbury Tales. “ Many 
teachers have found young children de- 
hehted with Dante.’ These incidents 
and others point to the inference that 
it is not necessary to go outside of the 
world’s great literature for fit material 
for a child’s imaginative and emotional 
nature. One of Mr. Le Gallienne’s main 
conclusions is that it is very hard to 
euess beforehand what the child will 
like. 


Geography and Exploration in 
1899.—No great geographical diseover- 
ies were recorded during 1899, but much 
good work was done in exploration. 
Considerable interest has been taken in 
preparing expeditions of antarctic re- 
search, of which a Belgian expedition 
has returned with some important re- 
sults, and Mr. Borchgrevink has begun 
work at Cape Adar, on the antaretic 
mainland. The search for Andrée has 
helped inerease our knowledge of parts 
of the arctic coast. In Asia, Captain 
Deasy has laid down the whole of the 
before unknown course of the Yarkand 
River, and has furnished other informa- 
tion concerning little-known regions; 
and other surveys and explorations have 
been diligently prosecuted. About as 
much may be said of Africa, where “ the 
want of adequate exploration of the 
mountainous regions on the borders of 
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Cape Colony and Natal has been only 
too forcibly brought home” to the Eng- 
lish. Expeditions sent out by Canadian 
surveys are constantly opening up new 
countries and producing maps of great 
geographical and industrial value. My. 
A. P. Low finds Labrador not quite so 
bleak and hopeless a conntry as had 
been generally believed. Sir Martin 
Conway has done some very creditable 
exploration in the Andes and in Tierra 
del Fuego, the scientific results of which 
are of considerable value. In Chile, Dr. 
Staffer and his colleagues have been ex- 
ploring the wonderful fiords of the coast 
and the rivers that come down to them 
from the Andean range. Dr. Moreno 
has deseribed the results of twenty-five 
years’ exploration of the great Pata- 
gonian plains, and of the lakes and gla- 
ciers and mountains on the easiern face 
of the Andes, One of the most impor- 
tant scientific enterprises during the 
year, the London Times says, was the 
German oceanographical expedition in 
the Valdivia, under Professor Chum, 
which went south through the Atlantic 
to the edge of the antarctic ice, and 
north through the Indian Ocean to Sn- 
matra, and home through the Red Sea. 


Royal Society Medalists. — The 
Copley medal was conferred, at the re- 
cent anniversary meeting of the Royal 
Society, upon Lord Rayleigh for his 
splendid serviee to physics, his investi- 
gations, the president said in presenting 
the award, having inereascd our knowl- 
elee in almost every department of 
physical science, covering the experi- 
niental well as the mathematical 
parts of the subject. “His researches, 
from the range of subjects they cover. 
their abundance, and their importance, 
have rarely been paralleled in the his- 
tory of physical science.” A summary 
account of the principal ones was given 
in the sketch of him published in’ the 
twenty-fifth volume of the Popular Sci- 
ence Monthly (October, 1884). At the 
same mecting of the Royal Society the 
Roval medals were conferred upon Prof. 
G. i, Fitzeerald, for his brilliant eontri- 
butions to physics, and Prof. William C. 
Melntosh, for his very important labors 
as a zodlogist. Professor Fitzgerald's 
investigations have been in the field of 
radiation and electrical theory, and in 
a manner complementary to those of J. 
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Clerke Maxwell. Among his works is 
a memoir presenting a dynamie formu- 
lation of the electric theory of light on 
the basis of the principle of least action, 
which concludes with a remark upon 
the advantage of “emancipating our 
minds from the thraldom of a material 
ether.” Professor McIntosh was spoken 
of as “one of a distinguished succession 
of monographers of the British fauna, 
who, beginning with Edward Forbes, 
have, during the last fifty years, done 


work highly creditable to British zodl- 
oey.” He is anthor of a great mono- 


graph of the British Annelids, which is 
still in progress of publication by the 
Royal Society, and of an important con- 
tribution to the Challenger reports, and 
was the founder of the first marine bio- 
logical station in Great Britain—the 
Gatty Marine Laboratory at St. An- 
drews. The Davy medal was bestowed 
upon Edward Schunck for researches of 
very high importance in organic chem- 
istry. These works include a remark- 
able series of contributions to the chem- 
istry of the organic coloring matters, 
particularly those relating to the indigo 
plant and to the madder plant. Of late 
years he has studied, with distinguished 
success, the chemistry of chlorophyll. 


Anglo-Saxon Superiority. — The 
question of the superiority of the Anglo- 
Saxon race is at present interesting 
economists of other stocks, especially of 
the supposed Latin races. The fact of 
superiority seems to be conceded. The 
problem is to account for it. A French 
writer, M. Dumoulins. attributes it to 
the superiority of Anglo-Saxon eduea- 
tional Institutions. Signor G, Sergi, 
the distingnished Italian anthropologist, 
fhinks it is a result of the mixture 
of ethnic clements of which the Eng- 
lish people are made up, and he goes 
over the history of the eolonizations 
which have overtaken Britain, to show 
how upon the first neolithie settlers of 
the Mediterranean stocks came a small 
emigration of the Asiatie Aryan or In- 
do-European peoples. Cresay’s conquest 
brought in a Roman infusion with some 
African elements, which did not last 
long, but left their mark. Next the An- 
elo-Saxon tribes of northern Germany 
made the principal contribution to the 
formation of the English people. A por- 
tion of Seandinavian blood was added to 
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the composition, and on top of all came 
the Normaus. These elements, none of 
which were extremely discordant with 
the others, beeaine thoroughly mixed in 
the course of time, and matured into the 
English people as it is. The English 
resemble the Romans in their methods 
of evlonization, poltieal tact, practical 
sense, persistence, religious toleranee, 
the magnitude of their works and the 
boldness of their undeitakings, and in 
their egotism working together with the 
principle of social solidarity. Both read- 
ily established themselves in new colo- 
nies, carrying there the eivilization of 
the mother eountry and their systems 
of administration. The great roads and 
wonderful bridges construeted by the 
Remans are paralleled by the great 
Anglo-Saxon railway systems. <As the 
Latin language became almost univer- 
sal, so the English language is diffusing 
itself everywhere. But Signor Sergi fails 
to show why, if the English have taken 
so much from the Romans, the Italians, 
their direct deseendants, have lost so 
much of what they once had. He re- 
serves that question, after raising it, for 
future consideration. 


Carbonie Acid and Climate.—The 
great importance of the earbonie acid 
in the atmosphere as a factor in deter- 
mining the climate of the earth has 
been confirmed by the researehes of a 
considerable number of investigators. 
Its work appears to be that of an ab- 
sorbent of the sun’s radiant heat, retain- 
ing it and preventing its passing by us 
and leaving us in the cold temperature 
of space, Tyndall computes that it has 
in this capacity a power eighty times 
that of oxygen or nitrogen, while it is 
excelled by water vapor with ninety- 
two times that of those gases. Lecher 
and Pretner, on the other hand, believe 
that carbonie acid is the only agent 
eoncerned in the service. Mr. Cyrus F. 
Talman, Jr, in view of the fact that 
earbonie acid is an important factor 
among geologieal agencies, has pub- 
lished, in the Journal of Geology, a 
study of the conditions of the content 
of that gas in the ocean, a study that 
leads to the consideration of the chem- 
istry of the ocean. It seems to be clear 
that with falling temperature the ocean 
will dissolve earbonie acid from the air. 
Dr. T. C. Chamberlin has shown that 
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the amount of carbonic acid in the at- 
mosphere at any one time, and therefore 
the climate of the earth at that time, 
depends upon the value of the ratio of 
the supply of the gas to its depletion. 
Lesides the continuous supply that the 
atmosphere receives from the interior of 
the earth and from planetary space and 
the continuous depletion due to the for- 
mation of carbonates in place of the 
igneous alkali earth silicates, there are 
variations in the ratio ot supply to de- 
pletion dependent upon the attitude of 
the land and the water. A large expos- 
ure of land surface is eorrelated with a 
rapid solution of ealcium and magne- 
sium carbonates, which, beeoming bicar- 
bonates, represent a loss of carbonie 
acid to the atmosphere. On the other 
hand, the formation of the normal car- 
bonate by hme-seereting animals causes 
a direet liberation of the second equiva- 
lent of the bicarbonate. Therefore ex- 
tensive oceans and abundant marine 
life are correlated with warm climate. 
After a somewhat more minute discus- 
sion of the aetion, Mr. Talman_ eon- 
eludes that the oeean very greatly in- 
tensifies the secular variation of the 
earth’s temperature, although acting as 
a moderating agent in the minor cycles. 


Pearl Mussels.—In his report to 
the United States Fish Commission on 
the Pearly Fresh-Water Mussels of the 
United States, Mr. Charles T. Simpson 
speaks of the great variety of conditions 
under which they live. They show 
great capacity for adaptation. Most of 
them are found in shallow water, but 
certain forms live at  eonsiderable 
depths. Some bury themselves among 
the fibrous roots of trees, some in the 
muddy, sandy banks just below the sur- 
face of the water, and some, as in Lake 
Tiberias (Palestine) and Lake Tangan- 
yika (Africa), under six hundred or 
more feet of water. Ordinarily they die 
in a very short time if taken out of the 
water—in from twenty-four to forty- 
eight hours, as a rule—and they gener- 
ally die in a few hours when exposed to 
the sun. But many species, thus ten- 
der in the open air, will lie buried in 
dried mud for a long time. In June, 
1850, a living pond mussel was sent to 
T.ondon, from Australia, whieh had been 
out of water for more than a year. 
Along a small stream near Braidentown. 
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Fla, which runs only during about 
three months in summer and is dry the 
rest of the year, thousands of a large 
colony of Unio obesus may be found 
just buried in the sandy banks or 
among the thigs and rushes of the bot- 
tom, where there is very little moisture, 
all in healthy condition. Mr. Simpson 
has laid these mussels in the sun for 
months without killing them. 
specimens which live in perennial wate: 
seem to die soon if removed from. 1t, 
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; while those whieh inhabit streams or 
ponds that often dry up will live a long 
thine out of water. Some species in 
rocky streams live in the crevices of the 
rocks. In the ig Vermilion River, in 
La Salle County, Hlinois, a swift, roeky 
stream, the author has found living 
mussels that had been so washed about 
that nearly all the epidermis was de- 
stroyed. The shells in such streams are 
usually heavier than those in more 
quiet water. 


MINOR PARAGRAPHS. 


Prov, FREDERICK STARR, of the 
University of Chicago, has made two ex- 
eursions to Mexico for the purpose of es- 
tablishing the physical types of the abo- 
rigines by means of measurements, pho- 
tugraphs, and casts. He studied twelve 
tribes, half of which were almost un- 
known to science, and made measure- 
ments of more than eleven hundred and 
fifty men and three hundred women. 
On his last trip he rede one thousand 
miles among the mountains on horse- 
back. In a recent paper in the Open 
Court he takes notice of frequent and 
curious survivals of pagan belief to be 
remarked among these peoples, although 
they are all supposed to be devout Chris- 
tians. In one instance, which is spe- 
cially described, an idol bearing some 
resemblance to those found among the 
ruins of the ancient cities oecupied a 
station in the church by the side of the 
crucifix, sharing the honors with the 
stuine of the Virgin on the other side. 
Grief and consternation prevailed among 
the Indians when the idol was taken 
away by the ecclesiastical anthorities. 

Ti guestion of the increase of in- 
sanity in England during the last few 
years is regurded as assuming a serious 
aspect, and the report of the Commis- 
sioners of Lunacy for 1898, showing the 
largest annual ierease vet recorded, 
the Lancet says, reveals the gravity of 
the situation, Other collateral 
viven in the report “add to the serious- 
ness of the outlook.” The increase in 
the number of inmates in institutions 
for lunatics is attended with a falling 
of in the recovery rate, which ts lower 
for Is9s8 than that of the previous year, 


and even than the average of the last- 


ten years. AN steady diminution in the 
recovery rafe hus appeared also during 
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each period of five years since 1873. 
The attempt to account for the increase 
of lunatics in pubhe and private asy- 
lums by supposing that it is made up 
by removals thither from workhouses or 
from the care of relatives fails, for it is 
shown that this class of insane is in- 
creasing too, though slowly. The sub- 
ject is regarded as of so much impor- 
tance that tt was considered and dis- 
cussed in the Psychologica) Section of 
the British Association at its Bristol 
meeting in 1899. 


A process by which ealcium ear- 
bide can be continuously produced more 
cheaply than by the process at present 
in use is reported, in Industries and 
Iron, to have been discovered by Pro- 
fessor Freeman, of Chieago. In the new 
process a huge are lamp inclosed in 
brickwork in the interior of a furnace 
is employed. The upper electrode of 
the lamp is hollow, and through it is 
fed a powder composed of common lime 
and coke. This powder, being carried 
through the upper carbon directly into 
the electric flame, is melted by the in- 
| Lense heat, and molten ealeium carbide 
fruns away from the furnace. It is esti- 
mated that the carbide is produced at a 
cost of half a cent per pound. 


NOTES. 


A NEW method of securing more per- 
fect combustion, deseribed by Mr, Paul 
J, Seblicht before the Franklin Insti- 
tute, is based on the fact, deseribed by 
the inventor, that if a current of air is 
properly introduwed into a ehimney flue 
throngh which hot products of ecombus- 
tion are escaping, it will tlow in a diree- 
tion contrary to theirs, and, becoming 
heated in contact with them, will reach 
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the center of the fire in a condition high- 
ly favorable to the most complete union 
of oxygen with the combustible elements 
of the fuel. Suggestions are made in 
Mr. Schlieht’s paper for the construc- 
tion and regulation of furnaces, so as to 
secure the condition described. 


Mr. Epwarp Orton, Jr., has been 
appointed State Geologist of Ohio, tu 
sneeeed his father, the late Dr. Edward 
Orton, He has been connected, as anu 
assistant, with the survey, in whieh he 
studied the distribution of the coal 
measures, and has also prepared reports 
on the clay and clay industries of the 
State. 


“From a moral if not from a scien- 
tifie and industrial point of view, incon- 
testably superior to that of the Euro- 
pean peoples,” is the charaeterization a 
book reviewer in the Reruc Ncicntifique 
gives to Chinese civilization. 

Sir WILLIAM TURNER is the presi- 
dent-elect for the Bradford meeting of 
the British Association, 1900. He is 
head of the great medical school at 
Edinburgh, and President of the Gen- 
eral Medical Council, and was_ pro- 
nouneed by Lord Lister, in nominating 
him, the foremost human anatomist in 
the British Islands, and also a great an- 
thropologist. 


A GOLD medal is offered by the So- 
ciety of Agrieultural Industry and Com- 
merce of Milan to the inventor of the 
best apparatus or the person who will 
make known the best method for pro- 
tecting working electricians against the 
aecidents ot their profession, The com- 
petition is open to all nations. 


Tur statue of Lavoisier, ealled by 
the French “ the founder of chemistry,” 
is to be erected, during the Universal 
Exposition in Paris, on the square o: 
the Madeleine, at the intersection of the 
Rue Tronchet. The work is in charge 
of the seulptor Barrias. The sum otf 
ninety-eight thousand franes, or nine- 
teen thousand six hundred dollars, has 
been subseribed to pay for it. 


THe death list of the last few weeks 
of men known in seienee includes a eon- 
siderable proportion of important names. 
Among the niwnber are John B. Stallo. 
formerly of Cincinnati, author of Gen- 
eral Principles of the Philosophy of 
Nature, The Concepts and Theories of 
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butions to scientifie publications, recent- 
ily United States minister to Italy, in 
, llorence, Deeember 30th, in his seventy- 
fifth year; Sir James Paget, for many 
years the leading surgeon in England, 
and author of books relating to surgery, 
in London, December 30th, in his eighty- 
sixth year; Dr. Thomas C. Egleston, 
Emeritus Professor of Mineralogy and 
Metallurgy in Columbia University, in 
New York, January 15th; Prof. Henry 
Allen Hazen, one of the chief forecasters 
of the United States Weather Bureau, 
and author of improvements in the 
methods employed there, in Washing- 
ton, from the results of a bicyele colli- 
sion, January 22d, in his fifty-first year; 
Dr. Wilhelm Zenker, a distinguished 
physicist, at Berlin, October 21st, aged 
seventy years; Augustus Doertlinger, 
an engineer who was engaged in the 
work of the removal of Hell Gate in 
New York Harbor, at Brooklyn, No- 
vember 24th, in his fifty-eighth year; 
Johann Carl Wilhelm ferdinand Tie- 
mann, Professor of Chemistry in the 
University of Berlin and late editor of 
the Reports of the German Chemical So- 
ciety, at Mleran, Tyrol, November I7th, 
in his fifty-seeond year; he was distin- 
guished for his researehes upon the con- 
stitution of odoriferous prineiples, in- 
cluding works on yanillin, the aroma of 
the violet, terpenes, and camphor, and 
the synthesis of amido-aecids; Dr. Bireh- 
Hirschfeld, Professor of Pathology in the 
University of Berlin, aged fifty-seven 
years; Sir Richard Thorne Thorne, prin- 
cipal medical officer to the Loeal Gov- 
ernment Board, in London, December 
iSth, aged fifty-eight years; author of 
many oflicial reports relating to the 
public health, of works on the progress 
of preventive medicine during the Vie- 
.torian era, and of lectures on diphtheria 
and the administrative control of tuber- 
culosis; Dr. John Frederick Hodges, 
Professor of Agriculture and leeturer on 
medieal jurisprudence in Queen's Col- 
lege, Belfast, Ireland, and author of two 
elementary books on chemistry, The 
Structure and Physiology of the <Ani- 
mals of the Farm, and of several papers 
published in the Proceedings of Selen- 
tifie Soeieties; Ik. C. C. Stanford, a prac- 
tieal chemist, distinguished for the in- 
troduction of several original methods 
of manufacture, and for the preparation 
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of several new substances, such as algin 


and thyreglandin; he was the author of 


the monograph on the iodine industry 
in Thorpe’s Dictionary of Chemistry; 
and John Ruskin, who, though not a 
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‘ian of science in the striet sense of the 

term, did his full share for the advance- 
ment of knowledge and comfort among 
men, at Coniston Lake, England, Janu- 
ary 20th, in his eighty-first year. 
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RECENT YEARS OF es ace ee TENOR AOS. 


By W. M. FLINDERS PETRIE. 
PROFESSOR OF EGYPFOLOGY, UNIVERSITY COLLEGE, LONDON, 


d enerneie as we are with the methods of seience—exact ob- 
© servation and record, comparison, aud the strict weeding out 


of hypotheses—yet such methods have only gradually been applied — 


to various branches of learning. 

Geometry became a science long ago, zodlogv much later, medi- 
cine only a generation or two ago, and the Iustory of man is but 
just beg developed into a science. What was done for other 
sciences by the pioneers of the past is now being done im the present 
dav for archeology. We now have to devise methods, to form a 
notation for recording facts, and to begin to lay out our groundwork 
of knowledge. With very few exceptions, it may be said of Egypt 
that there is no publication of monnments before this century hat 
is of the least use, no record or dating of objects before 1860, and 
no comparison or study of the history of classes of products before 
1890. Thus, the work of recent vears in Egyptology is really the 
history of ie formation of a seieuce 

The great stride that has been made in the last six vears is the 
opening up of prehisteric Egvpt, leading ns back soine two thon- 
sand years before the time of the pyramid builders. Till recently, 
nothing was known before the age of the finest art and the greatest 
buildings, and it was a familiar puzzle how such a grand civilization 
eould have left-no traces of its rise. This was only a case of blind- 
ness on the part of explorers. Upper Fevpt teems with prehis- 
torie remains, but, as most of what appears is dug up bv plinderers 
for the market, until there. is a demand tor a class of objects, very 
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little is secn of them. Now that the prehistorie has become fash- 
ionable, it is evervwhere to be scen. The earlier diggers were daz- 
zled by the polished colossi, the massive buildings, the brilliant 
sculptures of the well-known historie times, and they had no eyes 
for small graves, containing only a few jars or, at best, a Hint kiife. 

The present position of the prelustory of Eevpt is that we can 
vow distingwish two separate cultures before the beginning of the 
Kevptian dynasties, and we can clearly trace a sequence of manu- 
factures and art throughout long ages before the pyramid builders, 
or from say 6000 1B. ¢., giving a continuous history of cight thou- 
sand vears for nan in Egypt. Continnous [Tsay advisedly, for 
some of the prelustorie ways are those kept up to the present time. 

In the earliest stage of this prelustorie cnutture metal was al- 
ready used and pottery made. Why no ruder stages are found is 
perhaps explained by the fact that the alluvial deposits of the Nile 
do not seem to be mneh older than eight thousand vears. The 
rate of deposit is well known—very closely one metre in a thou- 
sand years—and borings show only eight metres thiek of Nile mud 
in the valley. Before that the country had cnongh rain to keep 
up the volume of the river, and it did not drop its mud. Tt must 
have rnn asa rapid streain through a barren land of sand and stones, 
which could not snpport any population except paleolithie hunters. 
With the further drying of the climate, the river lost so mueh 
velocity that its mud was deposited, and the fertile mud flats made 
cultivation and a higher civilization possible. At this point a peo- 
ple already using copper came into the country. Their bodies were 
buried im shallow, cirenlar pit-graves, covered with goat skins, 
which were fastened rarely by a copper pin; before the face was 
placed a simple bowl of ved and black pottery, and some of the 
ralued malachite was placed in the hands. The body was sharply 
contracted, often with the knees almost touching the face, and the 
hands were usnally in frent of the face. 

Very soon they developed their pottery into varied and grace- 
ful forms, and decorated it with patterns in white clay applied to 
the dark-red surface, but it continued to be entwwely hand-made, 
withont the use of the potter's wheel The patterns, usually copied 
from basketwork, show the sonree of the forms of the eups and 
vases. The modern Kabyle, in the highlands of Algeria, has kept 
up the same patterns on hand-anade pottery, aud the same nse of 
white clay on a ved base. Tt ts probably te a Libyan people that 
this civilization is first dune, and the skulls of these prehistoric Kevp- 
tians are identical with these of the prehistoric Algerians from the 
dolmens and the modern Algerians. This first growth of the eivi- 
lization not only developed pottery, but also the carving of stone 
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vases entirely by hand. The principal type of these is the cylin- 
der, with many small variations. Fignres were carved in alabaster 
and bone, and modeled in clay and paste; these are rude, but show 
that the type of the race was fine, with a high forehead and pointed 
beard. The use of marks denoting property was common, and 
such marks seem to be the earliest stages of the svstem of signs 
which developed later into the alphabet. This civilization had ap- 
parently passed its best time, deeoration had ceased on the pottery, 
when a ehange eame over all classes of work. 

The seeond prehistorie civilization seems to have belonged to 
a people kindred to that of the first age. as much of the pottery 
eontinued unchanged, and only gradually faded away. But a new 
style arose of a hard, buff pottery, painted with patterns and sub- 
jeets in red outline. Ships are represented with eabins on them, 
and rowed by a long bank of oars. ‘The use of copper became more 
general, and gold and silver appear also. Spoons of ivory, and 
rarely of precious metals, were made, but hair eombs, which were 
eommon before, ceased to be worn. Stone vases were commonly 
earved in a variety of hard and ornamental stones, but always 
of the barrel outline and not the early evlinder shapes. Flint- 
working reached the highest stage ever known in any country, 
the most perfect mastery of the material having been acquired. 
Though this eivilization was in many respeets higher than that 
which preceded it, vet it was lower artistically, the figures being 
ruder and alwavs flat, instead of in the round. Also the use of 
signs was driven out, and disappeared in the later stage of this 
seeond period. The separation of these two different ages has been 
entirely reached by the classification of many hundreds of tombs, 
the original order of which eould be traced by*the relation of their 
eontents. In this way a seale of sequenee has been formed, which 
enables the range of any form of pottery or other object to be 
exactly stated, and every faet of connection discovered can he at 
onee redueed to a numerical seale as definite as a scale of vears. 
For the first time a regular system of notation has been devised 
for prehistorie remains, and future research in each country will 
be able to deal with sueh ages in as definite a manner as with his- 
toric times. The material for this study has come entirely from 
excavations of my own party at Nagada (1895), Abadiveh. and 
Hu (1899); but great numbers of tombs of these same ages have 
been opened without reeord by M. de Morgan (1896-97), and by 
Freneh and Arab speeulators in antiquities. 

The connection between these prehistoric ages and the early 
historie times of the dvnastie kings of Egvpt is vet obscure. The 
eemeteries whieh would have cleared this have unhappily heen 
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looted in the last few vears without any record, and it is only the 
chance of some new discoveries that can be looked to for filling 
up the history, We can at least say that the pottery of the early 
kines is clearly derived from the later prehistoric types, and that 
much of the civilization was in common. But it is clear that the 
second prehistoric civilization was degrading and losing its artistie 
tuste for fine work before the new wave of the dynastic or historic 
Kevptians came in upon it. 

These early histori¢ people are mainly known by the remains of 
the tombs of the carly kings, found by M. Amelineau at Abydos 
(189699), and probably the first stage of the same race is seen 
in the rude colossi of the god Min, which I found at Koptos (1894). 
Unhappily, the work at Abydos was not recorded, and it is not 
known now out of which of many kings’ tombs, nor even out of 
which cemeteries, the objects have come. Hence scientifie results 
are impossible, unless enough material has escaped the careless and 
ignorant workmen to reward more accurate reworking of the same 
gromd. We ean at present only glean a general pieture of the 
early roval civilization from Abydos, supplemented by some splen- 
did carvings of two reie@ns found at Ilerakonpolis (1897938) by 
Mr. Quibell. 

The burials continued to be m tombs of the same form—rectan- 
enlar pits lined with brickwork and roofed over with beams and 
brushwood. But they were made larger, and, in the case of the 
royal tombs, great halls were formed about fifty by thirty-five feet, 
rooted with beams cighteen or twenty feet long. In these royal 
tombs were placed a profusion of vases of hard and beautiful stones, 
bowls of slate, and immense jars of alabaster; these contained the 
more valuable offerings of precious ointments and other funereal 
treasures. Besides these, there were hundreds of great jars of pot- 
tery, containing provision of bread, meats, dried fruits, water, beer, 
and wine. Doubtless there were many vases of metals, but these 
have been almost always robbed from the tomb anciently. Around 
the tomb were the small graves of the retainers of the king, each 
with a lesser store Hike that of their master. The royal tomb was 
denoted by a great tablet beariug the king’s spiritual name by 
which he would be known in the future world. The private tombs 
had samall tablets, about a foot and oa half Iugh, with the names 
of their oeeipants. As all these tablets show considerable weather- 
ing, it secms that they were placed visible above the tomb. ‘Tombs 
of the subsequent kings were elaborated with small chambers 
around the @reat one, to contain the offerings, and even a long 
passage was formed with dozens of chambers along cach side of it, 
coely clhanmber containing a separate kind of offering, 
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Turning now to some of the remains of these kings during their 
life, we learn that they were occupied with frequent wars—the 
gradual consolidation of the kingdom of Egypt. One king will 
record the myriads of slain enemies, another gives a picture of a 
eaptive king brought before him with over a million living captives, 
the regular Egyptian notation for such large numbers being al- 
ready complete. Another king shows his triumphal entry to the 
temple, with the slam enemies laid out before him. On other 
sculptures are shown the peaceful triumphs of eanalization and 
reclamation of land, which are alluded to in the traditions of the 
early dynasties preserved by Greek historians. All these scenes 
are given us on the slate carvings and great mace heads covered 
with seulpture from Tlerakonpolis. 

Thus in these great discoveries of the last few vears we can 
trace at least three successive peoples, and see the gradual rise of 
the arts, from the man who was buried in his goat skins, with one 
plain eup by him, up to the king who built great monuments and 
was surrounded by most sumptuous handiwork. We see the rise 
of the art of exquisite flint flaking, and the decline of that as cop- 
per came more commonly into use. We see at first the use of signs, 
later on disused by a second race, and then superseded by the 
elaborate hieroglyph system of the dynastic race. 

The mixture of various races was surmised long ago from the 
varied portraiture of the early times. It is now shown more plainly 
than ever on these early monuments. We see represented the 
king of the dynastie type, a scribe with long, wavy hair, a ehief of 
the dynastic shaven-headed type, another with long, lank hair, and 
another with a beard, while the enemies are shown with eurly 
hair and narrow beards like Bedouin. Four different peoples are 
here in union against a fifth. And this diversity of peoples lasts 
on long into the historie times. After several centuries of a united 
Egypt, under the pyramid builders, we find that some people buried 
in the old contracted position, others cut up the body and wrapped 
every bone separately in cloth, while others embalmed the body 
whole. Thus great diversity of behef and custom still prevailed 
for perhaps a thousand vears after the unification of Egvpt. Se 
useless is it to think of “the ancient Egyptians ” as an unmixed 
race gradually rising into “a consciousness of nationality.” 

The excavations at Deshasheh in 1897, which first showed me 
the diversity of burials, also showed that the tvpe of the race had 
already become unified by intermixture, and that, strange to say, 
four thousand vears later, after untold crossings with many im- 
vaders, the type was michanged. Later work at Dendereh and 
elsewhere has pointed to the conclusion that a mixture of a new 
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race is subdued to the type of the country by the effect of climate 
and surroundings within a few ecuturies. 

Turning now to the purely classical Egyptian work, the prin- 
eipal discoveries of the last few years have given us new leading 
examples in every line. The great copper statue of King Pepy, 
with his son, dates from before 3000 8. c. It is over life size, and 
entirely wrought in hannnered copper, showing a complete mastery 
in metal work of the highest artistic power. Probably of the same 
age is a head of a figure of the sacred hawk, wrought hollow in a 
single mass of hammered gold, weighing over a pound; this again 
shows work of noble dignity and power. Both of these were found 
at Hierakonpolis in ISS, and are now in the Cairo Museum. 

Some centuries later was made the exquisite jewelry found at 
Dahshur in the graves of three princesses. This is a revelation of 
the delicacy possible in goldsmith’s work. The soldering of the 
minute parts of the gold is absolutely invisible. The figures of 
hawks are made up of dozens of microscopie pieces of colored stone 
—lazuli, turquoise, carnclian—everv one eut to the forms of the 
feathers, and every piece having a tiny cell of soldered gold strip to 
hold it in place, vet the whole bird only about half an ineh high. 
The finest eolored cnameling ever nade would be child’s play com- 
pared with a piece of this carly jewelry. The exquisite grace of 
form, harmony of coloring, and sense of perfection leave the mind 
richer by a fresh emotion, after seeing sneh a new world of skill. 
Coming down to about 1500 8. ¢., a large work has been done in the 
last =Ix vears in clearing the temple of Queen [fatshepsut at Deir 
el Bahri, on the western side of Thebes. That great ruler had 
there commemorated the events of her reign, particularly the expe- 
dition to the south of the Red Sea to obtain the plants of the saered 
incense and other valued products. The attention shown to exaet 
fimuring of plants and animals makes this valuable as a record of 
natural history. Plis clearance has been made by Dr. Naville for 
the Enelish fund. Meanwhile, Franco-Egvptian officials have been 
clearing out the Temple of Karnak, on the opposite bank, but with 
disastrous effect. The huge columns, built poorly of small bloeks 
by Rameses Tl. stand now below the level of the inundation, and, 
after removing the earth aeenmadtated around them, the Nile water 
has free eireulation. Tas has dissolved the mortar so mueh that 
nine of these Pitanie columns of the Great Hall fell last vear, and 
three more threaten to follow them. 

The Valley of the Tombs of the Wings has been prohibited 
ground te foreign explorers for over forty years, although the 
otleral department never did any work there. The native plun- 
derers, however, turned up many vears ago the beantifnl ehair 
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of Queen Hatshepsut, and lately they found the entry to still un- 
opened royal tombs. The secret passed—for a consideration—to 
the Department of Antiquities, and two royal tombs were opened. 
These contained the bodies of several kings of the eighteenth and 
nineteenth dynasties—one undisturbed, the others moved from else- 
where. With these was a crowd of objects of funereal furniture. 
Unhappily, nothing is published in detail of any official discoveries; 
with the exception of the first find of the Dahshur jewelry, there 
has never been any full account issued of the great discoveries in 
the most important sites, which are reserved to the Government. 
The great group of kings found at Deir el Bahri, the great necropo- 
lis of the priests of Amen, the second find of Dahshur jewelry, the 
second group of royal mummies, of all these we know nothing but 
what has appeared in newspapers, or some partial account of one 
branch of the subject. Hardly any publication has ever appeared, 
such as the English societies issue every vear about the produce 
of their excavations. 

Many of the royal temples of the nineteenth dvuasty at Thebes 
were explored by the English in 1896. The Ramesseum was com- 
pletely examined, through all the maze of stone chambers around 
it. But the most important result was the magnificent tablet of 
black granite, about ten feet high and five wide, covered on one 
side with an inscription of Amen Hotep III, and on the other side 
with an inscription of Merenptah. The latter account, of about 
1200 8. c., mentions the war with the “ People of Israel”; this is 
the only naming of Israel on Egyptian records, and is several cen- 
turies earlier than any Assyrian record of the Hebrews. It has, 
of course, given rise to much discussion, which is too lengthy to 
state here. 

One of the most important results of historical Egyptian times 
is the light thrown on prehistoric Greek ages. The pottery known 
as “ Mvkenean ” sinee the discoveries of Schliemann in the Pelo- 
ponnesus was first dated in Egypt at Gurob in 1889; next were 
found hundreds of vase fragments at Tell el Amarna in 1892; and 
since then several Egyptian kings’ names have been found on 
objects in Greece, along with such pottery. The whole of this evi- 
dence shows that the grand age of prehistoric Greece, which can 
well compare with the art of classical Greece, began about 1600 
B. ¢., Was at its highest point about 1400 B. c., and became decadent 
about, 1200 n. c., before its overthrow by the Dorian invasion. 

3esides this dating, Greece is indebted to Egvpt for the preser- 
vation of the oldest texts of its classics. Fragments of Plato almost 
contemporary with his lifetime, pages of Thueydides, whole books 
of the Iliad, and the celebrated recent publications of Bacchylides 
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aud THerondas, all are due to Egypt. Moreover, of Christian times 
we have a leaf of an early collection of Sayings of Jesus, a leat of 
gospel about two centuries older than any other bibheal manu- 
seript, and a host of documents bearing on early Christianity, such 
as the Gospel of Peter and other apocryphal writings which were 
later banned by the Church. 

Now it may be asked how all these discoveries are made—in- 
deed, many people take for granted that some government kindly 
pays for it all. On the contrary, the only official influences are a 
severe check on such scieutifie work. Wile a native Egyptian 
ean plunder tombs with but little hindrance, any one desiring to 
preserve objects and promote knowledge must (after obtaining the 
permission of the Egyptian Government for the exact place he 
wants to work) he officially inspected at his own expense (a matter 
of twenty or thirty pounds a season), and then, after all, give up to 
the Government half of all he finds, without any recompense. The 
Enelish Government long ago gave up all claim for British subjects 
to ocenpy any post im the Cairo Museum, thus putting a decisive bar 
on the hopes of would-be students and hindering the object very 
effectuatiy. 

Tn face of all these disadvantages, work las vet been carried 
on by the Eeypt Exploration Fund and by the Egyptian Research 
Account: both rely on English and American support, and the latter 
body is intended expressly to help students in training, Besides 
these, private work has been carried on during several vears by 
two or three other explorers. partly at their own cost, partly helped 
hy friends. The two societies above named have kept to the prm- 
ples that evervthing shall be published as soon as possible, and 
that all the antiquities removed from Egypt shall be divided among 
public muscums as gifts in return for the support from various 
places, nothing ever being sold publiely or privately. In this way 
several centers In Aamerien send Jarge annnal contributions, have 
representatives on the London Comuanittee of the Exploration Fund, 
and reecive their share for musetins every year, 

Besides this organizing of ways and means, there is quite as 
Vnportant organization necded in the exeavations. At present 
mostof the above-named werk is done by a corps of men who have 
heen chenged at it for amany ven. They leave their homes and 
assemble as soun as the winter begins: any dealing in antiquities or 
miscondnuet since the Tast season exeludes them from rejoming. 
They ener knew them work, what to preserve, how to leave every- 
thing intaet in the ground where forned., and how best to manage 
different kinds of excavating. With snelroamen it is always pos- 
sible te serew more information out of a site, however much it may 
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have been already wrecked in ancient or modern times. And it 
is far safer to leave such men unwatched, with the certainty that 
they will receive a fair value for all they find, than it is to drive 
a gang under the lash, on bare wages, without rewards to keep 
them from pilfering. The English system means mutual eonfi- 
denee and good faith; the native and French system of force means 
the destruction of both information and antiquities. 

And yet besides this there is the essential business of observing 
and recording. Every hole dug must have a meaning and be under- 
stood, as to the date of the ground at different levels and the 
nature of the place. Everything must be spelled out as the work 
advances; any difheulties that can not be explained must be tried 
with all possible hypotheses; eaeh detail must either fall into place 
as agreeing with what is known, or be built in as a new piece of 
knowledge. 

Twenty years ago nothing was known of the date of anv Egvp- 
tian manufactures, not even of pottery or beads, whieh are the eom- 
monest. Now, at present it is seldom that anything is found whieh 
ean not be dated tolerably near by, and in some elasses of remains 
the century or even the reign can be stated at once, without a single 
word to show it. The science of Egyptian archeology is now in 
being. 

In this, therefore, as in many other matters, the Anglo-Saxon 
taste for private enterprise is the ruling power, and in spite of 
political obstacles and of taxation, which are happily unknown in 
other seienees, the private work of individuals has quietly traced 
out the foundations of one of the earhest civilizations of mankind. 


THE GOLD SANDS OF CAPE NOME. 


by Pror, ANGELO HEILPREN, 
LATE PRESIDENT OF THE PHILADELPHIA GEOGRAPHICAL soclETY. 


Cy of the most interesting contributions to the history of 
gold and gold mining has undoubtedly been discovered in the 
region of Cape Nome, Alaska, during the past summer. Vagne 
reports have from time to time, for a period of a vear or more. 
been sent out from the bleak and inhospitable shores of Bering Sea 
of the discovery there of rich deposits of placer gold, and of almost 
fabulous wealth acquired by a few fortunate prospectors—a new 
Klondike on American soil—but these gained little credence be- 
yond the portals of transportation companies and the organizers of 
“boom” enterprises. A few of the more credulous and those 
unmindful of adventure and hardship took practical action on the 
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receipt of the reports, and prepared to buffet the still ice-bound 
waters of the Pacitic to gain early access to the new land of promise. 
Ina brief period the fame of Golovnin Bay had been spread broad- 
cast, only to be again dimmed by the later announcements that the 
earlier reports of finds were only * fakes.” Making and unmaking 


oe 
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are a part of all new mining centers, and in an incredibly short 
tine all manner of conclusions are arrived at regarding the possi- 
lilities of a location. 

New reports of finds made along the coast of Bering Sea, about 
fifty niles west of Golovuin Bay, called renewed attention to the 
region, and those who in the early sumer of the past year (1899) 
timidly ventured their fortunes to share in a possible discovery, 
found, on their arrival at the tundra-bound shores about Cape 
Nome, that qmiles of territory had already been located as claim 
sites, that sluice-boxes were in full operation, and that saekfuls of 
eold dust and nugeets had been carefully laid to one side, repre- 
outputs? of tens of thousands of dollars. At this time 
many of the journals of civilization in the ast, repeating the warn- 
ings that they persistently threw out following the diseovery of 
gold in the Klondike, jealously guarded the secrets of the earth 
by doubting, or even denving, the claims to discovery, but, withal, 


ae 


~enting 


wisely connsecling against that haphazard and purseless rush whieh 
is one of the invariable accompaniments of gold announcements. 
A new mining district had suddenly sprung into existenee, and 
before two aonths had passed--i.e., by the early days of Sep- 
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tember—a full front of tents and frame houses took possession 
of what continues to remain a dreary and desolate expanse of ocean 
beach—suffieiently pleasant in the quiet, balmy days of swnmer 
and autumn, but wofully exposed to the hurricane blasts of the 
arctic winter—and gave shelter to from three to four thousand 
adventurers, where formerly a few Indians and Eskimos from the 
still farther northwest and King’s Island constituted a straggling 
and aecidental population. This, in brief, ix the initial history of 
the Nome or Anvil City mining region, which will almost eer- 
tanlv eall to it in the eoming spring fifteen to twenty thousand addi- 
tional inhabitants. 

Tar more interesting to the one who has not been properly 
rewarded in his search for placer claims than the placer deposits 
themselves are the gold-bearing beach sands, whose productivity 
will mainly be responsible for the influx of population to the new 
region. From them, by crude and simple methods, has been taken, 
in barely more than two months, gold to the value of more than 
a million dollars, and what the possibilities for the future may be 
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no one is wise enough to tell. So clearly exaggerated did the 
accounts of the free-sand rocking appear, even those coming from 
reputable miners who were personally known to me, that 1 could 
hardly bring myself to take them at their full value, but, being acei- 
dentally drifted in the eourse of a summer's wanderings to St. 
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Michael, above the mouth of the Yukon River, [ had easy oppor- 
tunity to verify for myself the accuracy of the statements that had 
been sent ont, and to cast a geological glance at the sitnation. 
My examination of the region was confined to a few of the later 
days of September and to early October. 

The geographical position of the Nome region is the southern 
face of the peninsular projection of Alaska which separates Kotze- 
bne Sound on the north froin Bering Sea on the south, and ter- 
minates westward in Cape Prince of Wales the extent of the North 
American continent. Ina direct line of navigation, it hes about 
twenty-five hundred miles northwest of Seattle and one hundred 
and seventy miles southeast of Siberia. The nearest settlement 
of consequence te it prior to 1899 was St. Michael, a hundred miles 
to the southeast, the starting point of the steamers for the Yukon 
River; but during the vear various aggregations of mining popula- 
tion had built themselves up in closer range, and reduced the isola- 
tion from the civilized world by some sixty miles. The Nome dis- 
trict as settled centers about the lower course of the Snake River, an 
exceedingly tortuous stream in its tundra course, which emerges 
from a badly degraded line of limestone, slaty, and sehistose moun- 
tain spurs generally not over seven hundred to twelve hundred feet 
elevation, but backed by loftier granitie heights, and discharges into 
the sea at a position thirteen miles west of Cape Nome proper. 
Three miles cast of this mouth is the discharge of Nome River. 
doth streams have a tidal course of several miles. Nome, or, as it 
was first ealled, Anvil City—named from a giant anvil-hke protrn- 
sion of slate reck near to the summit of the first line of hills—ocen- 
pies in greater part the tundra and ocean beach of the eastern or 
left bank of Snake River, but many habitations, mainly of a tempo- 
rary character, have been placed on tle bar beach which has been 
thrown up by the sea against the mouth of the stream, and de- 
flected its course for some distance parallel with the ocean front. 
A niunnber of river steamers (one even of considerable size) and 
dredges have found a suitable anchorage or “harbor ” in the bar- 
rier-bound waters, and much driftwood passes into them at times 
of storms and jugher waters, when the greatly constricted and 
shallow mouth is made passable. The entire region is treeless, and 
the nearest approach to woodland is in the timber tract of Golovnin 
Hay and its tributaries, about ferty miles to the northeast. A 
fairly dense growth of serub willow, three to five feet in height, 
with clins and alders, forms a fringe ov delimiting line to parts 
of the conrses of the streams in the tundra, which greatly undu- 
Jates in the direction of the foothills and ieloses tarnlike bodies 
of fresh and slightly brackish waters. Tt is covered merely with a 
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low growth of flowering herbaceous plants, grass, and moss, with 
a somewhat scantier adinixture of the dwarf birch, arctic willow, 
and crowberry. The surface is pre-emmnently swampy during the 
warmer periods of the vear, and walking ever it means either wad- 
ing through the water or risking continuous jumps to and from the 
individual clumps of matted grass and moss—the so-called “ nig- 
ger-heads.” The greater part of the tundra seems to rest on 
gravel and sand—doubtless of both marine and fluviatile origin 
—and ordinarily the frozen stratum is already reached at a 
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depth of two or three feet, sometimes less. In early October 
of the past year it was still too “open” to permit of easy walk- 
ing over it, but in quite early hours of the morning the sur- 
face afforded fair lodgment to moderate weights. Fragmentary 
parts of the skeleton of the mammoth have been found here and 
there, even loose on the top grass, but where found in sueli situa- 
tions it is by no means certain that they had not been redeposited 
by nigh tidal wash. A Jarge fragment of thigh bone, with shoulder 
blade, which T found about an eighth of a mile inland and perhaps 


. 
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fifteen feet above the water, was associated with one of the man- 
dibular bones of the whale. [ eould obtain no information as to 
their having been possibly carried to their present position by 
man, but it may have been the case. A large skill, which I owe to 
the kinduess of Mir. Iuelestadt and to Mr. Lonis Sloss, Jr., man- 
ager of the Alaska Commercial Company. was obtained, as nearly 
as I could determine through inquiry on the spot, from about the 
same locality. Where it abuts upon the sea the tundra stands 
from cight to twenty feet above it, at places descending to even 
lower levels. The sea face is almost everywhere an abrupt one, 
showing undercutting by high water, and it is continued by a broad, 
rapidly sloping sand and shingle beach, which packs firmly, and 
alinost immediately beneath the surface exhibits a distinctly strati- 
fied construction—the altemate layers of fine, flat gravel, coarse, 
clayey sand, and finer “ruby ” (fragmented garnet) sand sloping 
like the surface, although generally with a milder pitch, to the sea. 

The open sea front, with inland tundra, is continued for a dis- 
tance of about fourteen miles westward of Nome, where it is inter- 
rupted by the mountains, in a west-southwest course, reaching the 
sea: flat-topped Sledge Island, so much recalling in aspect some of 
the islands lying off Whale Sonnd, in the northwest of Greenland, is 
their oecanie continnation for some distance, with sharp breaks on 
both the oceanie and inner sides. It is probable that much of the 
débris that has resulted froin the disruption of the mountain masses 
has been distributed littorally hy the sea, with an eastward wash, 
to form the bars and shallows which for some distance stretch 
along the coast; nor is it impossible that some of the giant bowlders 
of limestone, marble, granite, and svenite which are found on the 
margin of the beach abont four or five miles west of Nome, some 
of them ineasuring cight and twelve feet or more in diameter, 
and all of them smoothly rounded and evenly polished, represent a 
part of this destruction. At the smme time, there is good reason to 
suspect that they may have been deposited by ice action, either as 
erratics of tloe jee coming from the northwest, or of glacial distri- 
bution from the region of the mountains, Whatever may have 
been the final stage in the history of the amphitheater of Nome 
(the region Ineladed between Cape Nome and Sledge Island), which 
inv Hinited observation did not permit me to determine to full satis- 
faction, it is almost certain, even in the absence of the ordinary gla- 
eial testimony, that the region is one of past glaciation, and that 
much of the gravel and bewlder inaterial of the ocean front is of 
morainie origin, so modified aud altered in position by readjust- 
ments of the land and water as te have lost its proper physiographic 
eontours. The aspect of the hills and valleys is almost precisely 
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that of some of the regions of Greenland which have only quite 
recently been vacated by the glaciers, while the composition of the 
shingle—the inclusion over so long a front of bowlders from beyond 
the first line of mountam heights, many of them most markedly 
grooved and polished—is also highly suggestive of glacial deposition. 

The gold sands, or sands that are worked for gold, are merely 
the ordinary materials of the beach, loose and incoherent like mast 
seashore sands, and particularly defining horizons three to six feet 
below the surface. In regular stratified layers, with fine and mod- 
erately coarse gravel, they embrace four or five distinct layers of 
fragmented garnets (the components of the so-called “ruby sand ”), 
and it is from these, and at this time almost exclusively from the 
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bottom layer of three to five inches thickness, which is popularly 
described as lying on “ bed rock ”’—in most places merely a hard-pan 
of arenaceous clay or argillaceous sand, with no true rock to define 
it—that most of the gold is obtained. Each ruby band nearer to 
the top seems to contain less and less gold, and there is no ques- 
tion that the different layers are merely reformations by the sea 
from those of earlier deposition, just as surface shingle deposits 
generally are in part reconstructions of underlying beds. That 
the ocean is to-day depositing the ruby sand is unmistakably shown 
by the great patehes of this sand lying on the surface and its in- 
coming in the path of nearly every storm. Even these surface 
sands are mildly gold-bearing, showing that the gold, despite its 
high specifie gravity, may be buoved np and wafted in by such a 
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light medium as water when it has been reduced to sutheiently 
minute particles or scalelike forms. It is ttle wonder that a gen- 
eral belief has gained currency with the more enthusiastic aca 
that the sand gold is a deposition or precipitate from the sea. 

Vhe gold itself ovcurs in an execedingly fine state of subdi- 
vision, too fine in most cases to be caught without mereury or the 
best arrangement of “ blanketings.” Much of it is really in the 
condition of colors dissected nearly to their finest particles, and it 
is hardly surprising that it should have so long escaped detection. 
Oceasionally pieces to the valuc of three to six cents are obtained 
in the pans, and I was witness to the finding of a scale with the value 
of perhaps nearly twenty cents. The usual magnetitic particles are 
associated with the gold, and their origin can clearly be traced to 
the magnetite which is so abundantly found in some of the schists 
(micaceous, chloritie, and talcose schists), which, judged by the 
fragments and bowlders that everywhere lie in the path of the 
streams of the tundra, must be elosely similar to the series of 
schists of the Klondike region. The particles of fragmented gar- 
net, which by their netbnicnine abundance give so Clistineuve a 
canine to the layers which hey compose or constitute, are of 
about the ordinary fineness of seashore sand, perhaps a_ trifle 
coarser, but oecasionally much coarser particles or masses of par- 
ticles are found; and in the placer deposits of Anvil Creek, as in 
the bunch of claims around “ Discovery ’—about five miles due 
north of Nome—fragments of the size of lentils are not uncommon. 
I have seen full garnets obtained trom the wash here which were 
of the size of small peas. Nodules of manganese (manganite, pyro- 
lusite) are at intervals found with them, and some stream-tin (cas- 
siterite), as in the Klondike region, also appears to be present. 
Apart from the evidence that is enivene down by the magnetite 
and varnet, i¢ would naturally be assumed that the gold etl its 
primal source in the mountains back of the coast. These, as has 
already been stated, have undergone exhaustive degradation, and 
the materials resulting from their destruction, in whatever way 
brought about, have been thrown into the sea, and there adjusted 
and readjusted—or, so far as the gold particles are concerned, one 
might sav “concentrated.” Latterly, and perhaps this is also true 
to-day, the land has undergone clevation, and exposed much that 
until recently properly belonged to the sea. The tundra is a part 
of this ocean floor, and it too doubtless contains much gold, per- 
haps even very meh. 

The length of the sea strip that was worked during the past 
summer, and so far in autumn as the clemency of the weather per- 
mitted, eovered a nearly continuous thirty or thirty-five miles, 


VE GOL SANS OOF CALPE” VGA. 641 


extending beyond Synrock on the west and, with interruptions, to 
Nome River on the east. The full extent of the auriferous sands 
remains unknown, however, and report claims for them reappear- 
ances throughout the entire coast as far as Cape Prinee of Wales. 
The season’s work gave easy and lucrative employment to perhaps 
fifteen hundred, mostly needy, prospectors, who realized on an aver- 
age certainly not less than fifteen dollars per day, and many as much 
as sixty, seventy, and eighty dollars. It is claimed, and I have little 
reason to doubt the truthfulness of the statement, that from a 
single rocker, although operated by two men, one hundred and 
fifty dollars had been taken out in the course of nine hours’ work. 
It is also asserted that two men realized a fortune of thirteen 
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thousand dollars as the result of their combined season’s work, and 
two others are said to have rocked out forty-five hundred dollars 
in the period of a month. Women have, to an extent, shared 
with men the pleasures of “rocking gold from the sea,” and their 
applieation in the toils of the sea plow, with booted forms, rolled- 
up sleeves, and sunbonnets, was certainly an interesting variation 
on the borders of the Aretic Cirele from the scenes one has grown 
accustomed to at Atlantic City or Newport. 

The plaeer deposits of the Nome district are in the form of 
shallow, largely or mostly unfrozen gravels, which occupy vary- 
ing heights, partly in disrupted or overhanging benches, of the 
valleys and gulches which trench the slate and limestone moun- 
tains. Perhaps the most favored ones are those of Anvil and 
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Glacier Crecks (with Snow Gulch as an afiluent of the latter), 
tributaries of Snake River, and Dexter Creek, a tributary of Nome 
River. My time and the conditions of weather permitted only of 
a visit to Anvil Creek, and an examination mainly of the proper- 
ties about “ Discovery.” The diggings here are all shallow, from 
four to seven feet, when bed-rock, a steeply pitching and highly 
fissile slate, is reached. As before remarked, the gravels are not 
frozen, and thereby present a marked contrast to the eondition 
that prevails in the Klondike region, and one, it is hardly neeessary 
to state, which is eminently to the favor of eeonomy in mining. A 
layer of ice, about eight inches in thickness, covers one side of the 
layers in elaim “No. 1 below,’ but beneath this the matrix is 
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again open. Tnall these claims the pay-streak was at first reported 
to be very broad, but it seems that the later work has narrowed 
down the probabilitics of extension very measurably—at any rate, 
in the condition of a mich producer. Of the wealth contained in 
these elaims there ts no question, but it would probably be strain- 
ing the truth to sav that it is the equal of that of the best or even 
the better claims of the Klondike region. A two days’ elean-up 
from “ No. 1 below ” is reported to have viclded thirteen thousand 
dollars, while the entire product of that elaim from July 26th, 
when the first wash was made, to September 21st, was plaeed at 
one diundred and twenty-five thousand dollars. Claim “No. 1 
above ? appears to be equally good, and * Discovery 7? falls perhaps 
nor very far below either, A nugeet of the valne of three hun- 
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dred and twelve dollars—a magnificent specimen, measuring up- 
ward of four inches in length—was obtained from the tailings of 
“No. 1 below”; a larger one, of the value of four hundred and 
thirty-four dollars, is to the credit of “No. 1 above.” It is inter- 
esting to note that these rich claims are located at the very issu- 
ance of Anvil Creek from the monntains—1. e., at the contact with 
the upper rise of the tundra—and other good properties are found 
still lower down, a condition which makes it certain that the inner 
reaches of the tundra, whatever the whole tundra may be, must 
yield largely in gold. 

The city of Nome itself might properly be termed a model of 
production. Before the end of June, 1899, there was practically 
nothing on its present site; in early July it was still a place of 
tents, but by the middle of September it had blossomed out into 
a constructed town of three to four thousand inhabitants, more 
than one half of whom were properly housed in well-built cabins, 
the lumber for which was in part brought from a distance of two 
thousand miles, and none of it from less than one hundred miles. 
Numerous stores and saloons had arranged themselves on both: 
sides of a well-defined street (which was here and there centrally 
interrupted by building transgressions), the familiar signs of danc- 
ing and boxing bouts were displayed in front of more than com- 
fortably filled faro and roulette establishments, and in a general 
way the site wore the aspect of riding a boom swell. And indeed 
there was plenty of activity, for the final weeks of fine weather 
warned of the impending wintry snows and blasts, and much had to 
be done individually to shield one from these and other discom- 
forts. There was at that time a threatening shortage in building 
material, and fears were expressed for those who seemingly would 
be obliged to spend the winter months—a dreary expanse of nearly 
one half the year, with hurricane blasts of icy wind blowing with a 
velocity of fifty to eighty miles an hour, and under the not verv 
comfortable temperature of —40° to —60° F.—in the frail shel- 
ter of tents. How many, if anv, remained in this condition can 
not now be known. Much driftwood and some coal had been 
secured by many of the more fortunate inhabitants, and it is pos- 
sible that some provision has been made by which everybody of 
the two or three thousand wintering inhabitants will receive 
a proper measure of heating substance, without which the utmost 
discomfort must prevail. The last coal before my departure sold 
for seventy-five dollars per ton, but I suspect that later importa- 
tions must have realized the better part of double this amount. 
In early October flour could, still be purchased for seven to eight 
dollars per sack, and meat for a dollar a pound, but these prices 
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were run up very materially in the period of the next two weeks. 
Good meals were only a dollar, and fractions of meals could be 
had for twenty-five and fifty cents. Magnificent oranges were 
only a quarter apiece, and watermelons four and five dollars. All 
these prices were, at the least, doubled before the first week in 
November, when the locality was finally cut off from contact with 
the rest of the civilized world. The principal commercial houses 
doing trade in Alaska—as the Alaska Commercial Company, the 
North American Trading and Transportation Company, the Alaska 
Exploration Company, all of which, besides others, have their 
agencies in Dawson and at various stations on the Yukon River— 
have well-constructed, iron-sheathed warehouses, and carry large 
lines of goods. The energy which in so short a period has planted 
these interests here, and in so substantial a manner, is certainly 
astonishing. Who a vear ago could have expected that the needs 
of a resident population situated close under the Arctie Circle, and 
along the inhospitable shores of Bering Sea, would have demanded 
depots of sale of the size of those that one finds in cities of impor- 
tance in the civilized South? 

Nome prints to-day three newspapers, the first issue of the first 
journal, the Nome News, appearing about the 10th of October. 
Its selling price was twenty-five cents. Up to the time of my leav- 
ing, there were no serious disturbances of any kind, but indications 
of trouble, resulting from the disputed rights of possession, whether 
in the form of squatter sovereignty or of purchase, were ominously 
in the air, and it was feared that should serious trouble of any kind 
arise, neither the military nor civil authorities would be in a position 
to properly cope with it. It was freely admitted that the commu- 
nity was not under the law that so strongly forces order in Dawson 
and the Klondike region. Much more to be feared than disturb- 
ance, for at least the first season, is the possibility of conflagration, 
closely packed as are the tents and shacks, with no available water 
supply for coinbating flames, a headway of fire can not but be a 
serious menace to the entire location, and one which is in no way 
lessened through the general indraught of hurricane winds. The 
experiences of Dawson should have furnished a lesson, but they 
have seemingly not done so, nor has apparently the average in- 
habitant profited m any cffort to ward off the malignant influences 
arising from hard living, unnecessary exposure to the mclemencies 
of the weather, and a non-hygienie dict. THenee, typhoid or typho- 
malarial disease, even if not ia very pronounced form, has already 
sown its seeds of destruetion, and warns of the dangers which here, 
as in Dawson, man brings to limself in his customary contempt 
for the working of Nature’s laws. 
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A STATE OFFICIAL ON EXCESSIVE TAXATION. 
By FRANKLIN SMITIL 


T is not to government reports that a student of social science 

looks for warnings against the perils lurking in the enormous 
expenditures and the extraordinary enlargement of the duties of 
the state. Officials are usually so deeply impressed with the im- 
portance of their positions and so anxious to magnify the worth of 
their labors that they are prone to take the rosiest view of any part 
of the great clanking machine intrusted to their care. With the 
keenest pride they point to their achievements in furthering the 
work of human welfare. If modesty does not restrain them, thev 
are certain to paint, with an artless faith in their own abilities. 
the still greater work that could be done with a slight increase 
of funds and a little more assistance. Not all officials, however, 
permit themselves to indulge in the natural vanity of bureaucrats. 
They refuse either to be blinded to the perpetual failure of state- 
made civilization, or to deceive the impoverished victims of the 
same costly system of modern magic. Of the very few of this class 
Mr. James H. Roberts, for five years Comptroller of the State ot 
New York,* is perhaps the most conspicuous. <Astray as he is on 
the question of a graded inheritance tax, and trustful as he is in 
the virtue of State supervision, he puts himself beyond criticism 
in his opposition to the policy of State socialism, now the rage at 
home and abroad. Indeed, no one could hold it up to graver 
reproach. 

Whenever an observer of the signs of the times in the United 
States ventures to say that they offer little food for hope, he is 
branded as pessimistic or unpatriotic. He is told that if he had 
the confidence in democratic institutions of a man with a good 
digestion and a fair intelligence, he would know that they possess 
a vitality, a power of rejuvenation, that does not belong to an 
autocracy nor an aristocracy. It he is particularly despondent, and 
seeks to justify himself with fact and argument, he is denounced 
as a dangerous agitator, or, what is a shade more odious, as an 
absurd doctrinaire. But Mr. Roberts has not been consigned to 
any such depths of contempt. He is known as a “ hard-headed 
business man,” a title of honor that always frees the most ridicu- 
lous optimist from any suspicion of the theorist or sentimentalist. 
Yet, as the supervisor of the finances of a great State, he was 
brought in contact with a mass of phenomena that forced upon 
him the conviction that something is wrong, and that if it is not 


* He was in office from January 1, 1894, to Fanuary 1, 1899. 
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righted it will bring disaster. Indeed, I do’not recall a pessimist, 
however dvspeptie, nor a doctrinaire, however visionary, that has 
struck a more melancholy note than he. In all his reports much 
will be found that indicates anything but a belief that a demoe- 
racy that plunders and enslaves a people is any better than any 
other despotism guilty of the same offense, or that the practice 
in the one ease will be productive of greater prosperity and happi- 
ness than in the other. 

Tt is, however, in the report for 1897 that Mr. Roberts gives 
the fullest expression to his apprehensions. “This country,” he 
says in an elaborate argument for a graded inheritance tax, whieh 
he believed would bring some relief to the poor and discontented, 
“has just passed through the most threatening politieal eampaign 
in its history. The portents im 1896 were vastly more dangerous 
than those of 1860, when peace and internecine war hung in the 
balance. Issues were advanced last year, and vigorously supported 
by a large element of the American electorate, which, if adopted, 
would have undermined the very foundations of American institu- 
tions. These issues were largely the outgrowth of discontent 
unong the people. The farmer, as a elass, the work people, and 
the small trade folk were in distress. . . . Hundreds of thousands 
of industrions people were out of employment, the best efforts of 
the farmer had heen attended with poor results, and the small 
tradesman and business man were worse off than if they had been 
doing nothing.” In the report for the following year he spoke 
again of the “ public discontent and dissatisfaetion with existing 
conditions in this State.” Tustead of Joining the comfortable and 
contented in a denunciation of them as a delusion, born of envy or 
criminal instincts, he expressed the opinion that they had a very 
substantial basis. “ My four years of close official study of the 
State finanees,” he savs, “ compels me to say there is serious ground 
for complaint.” After giving an lnpressive summary in another 
place of the enormous increase of publie expenditures within re- 
eent vears he is moved to ask, “ Whither are we drifting?” 

The answer commonly given to this question is one qunte flat- 
tering to American vanity. Tt is that we are drifting away from 
* parochial ? things and taking our proper place as a great “ world 
power?” Tlaving solved all the petty problems that have absorbed 
our thoughts and energies for a hundred vears, we have gone forth 
io“ take up the white man’s burden,” and to solve the greater prob- 
lems that a discriminating Providence has so wisely eonfided to 
our ability and philanthropy. At the same time we are going to 
mve our sav as to how the affairs of the world outside of our 
narrow and cramping borders shall be managed. Mr. Roberts, 
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however, does not appear to take any such pleasant view of the 
future. He has none of the blood of Don Quixote flowing in his 
veins. The bestowal of the blessings of a Christian civilization 
with machine guns upon breech-clouted savages has no attractions 
for him. He sees that we have made such a disgraceful failure 
of the management of the contemptible things in which we have 
been so ignobly absorbed that we are threatened with national 
deeadence! “While the contests against unjust and oppressive 
taxation,” he says in his report for 1899, “ have been the contests 
of freedoin and civil and religious liberty in the world, it must not 
be forgotten that unjust and burdensome taxation has been in all 
ages the most prolifie cause of national decadence as well. There 
are nations in Europe, once great and prosperous,” he adds, thus 
recalling the warnings of Lord Salisbury’s famous speech on the 
same subject, “ which to-day seem dying of dry rot because, to meet 
their imimense expenses and to pay interest on their great bonded 
debts, taxation has been inereased beyond the safe limit, and the 
very sources of national prosperity have been taxed so that they 
run dry, or send down a rill where it should be a river. Few 
national diseases are more dangerous or harder to cure than bur- 
densome taxation. Can any one charged with the responsibility 
of making tax laws,” he asks, profoundly stirred by the startling 
facts that have eome under his observation, “afford te ignore the 
undoubted lessons of history or the manifest tendeney of the times 
in the matter of revenue raising and expending?” 

Obvious as is the fitting answer to this question, it is one that 
few people stop to give. Both the lessons of history and the tend- 
ency of the times are willfully and incessantly ignored. Not only 
are they ignored by demagogues, who thrive most when publie dis- 
tress 1s greatest, and by misguided philanthropists, who seek to 
relieve it in ways that only intensify it. Even publicists, whose 
studies in history ought to make them more familiar with the signs 
of social decadence than a man of affairs with vision less extended, 
ignore them also. ‘They seem to be as insensible to the real sig- 
nificanee of what is going on before their eyes as the wooden totems 
of a burning tepee. But to minds more alert and penetrating, even 
if less congested with musty lore and fine intentions, the flight of 
the farming population to the cities is something besides “a great 
natural movement toward urban life that aeeompanies an advance 
in civilization ’—it is a desperate but futile attempt to escape 
conditions that have become too hard to be borne. The swarms 
of impoverished and degraded humanity that crowd the slums to 
suffocation are not altogether the product of willful sloth and inea- 
pacity: thev are due, in a measure, to the growing taxation that has 
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wiped out the narrow margin that separates independence from de- 
pendenee—self-support and self-respect from destitution and pau- 
perism. The hatred of the rich, the denuneiation of capital, the 
eontempt for the Church, the bloody insurrections of labor, the 
general feeling of raneor, accompanied by an increase of the tyr- 
anny of trades unions and government regulations, are not the 
inevitable manifestations of envy, ignorance, and criminal instincts; 
they are the inevitable fruits of the perpetual aggressions in a 
thousand forius that spring from polities and war. But instead of 
acting upon this natural interpretation of the signs of the times and 
seeking to solve the social problem in the only way that it can be 
solved, the “new” reformers tormenting the world are engaged 
in the invention of schemes that add to the public burdens and 
hasten the nation’s decay. 

The reckless expenditure of public money in the United States 
has not been confined to any particular political division nor to 
any particular gcographical section. The national, State, and mu- 
nicipal governments haye seemed to vie with one another in the 
plunder of the taxpayer. From the North, the South, the East, and 
the West have come the same complaints of excessive burdens.* 
3ut figures are needed to give these statements the vividness of 
realitv. Beginning with national expenditures, Mr. Roberts says 
that during the decade from 1820 to 1830 they were $1.07 per 
capita; from 1851 to 1861, they were $2.06; and for the year 
1894, $6.08. “Ina Gor? he adds, “the per eapita expense of 
the national Government in 1894 was nearly six times as great as 
it was in 1820, and nearly three times as great as it was in the 
decade before our great civil war.” The per capita expenditures 
of the State of New York in 1830 were $1.80, thirty years later 


* From the mass of proofs of this statement in my possession PF will select only one. In 
a call for a convention at Portland, Me, on the loth of June Jast, of all persons ‘interested 
in the revision of the present system of State taxation and a tore economical management 
of the State aWairs,” itis stated that “the expenses of the State have inereased fifty per 
cent in ten vears, while the wealth and population of the State have steadily declined.” 
The object of the convertion was ‘f(o protest agaiust the course of extravagance that is 
rapidly bringing reproach upon the government of Che State and reducing the farmers and 
taxpayers to automatons to grind ont revenue to be absorbed by a rapacious and ever- 
tnnltiphs ing horde of officeholders, wlio devonr the people's substance as fast as they pro- 
duee dt.’ After showing diow ‘onee prosperous farming towns and townships have been 
reduced to but litde better than a howling wildernes-, the call says in conclusion: & These 
ouce prosperous farming commmnities were redeemed from the native wilderness by men 
whe were no more tetaperate, industrians, or economical than the farmers of to-day, and 
the prices they received for their praduets were as dow as, and in some instances lower 
than, today, but the fruits of their hones¢ toil were not dvawn from thent as fast as ac. 
qaired by national, State, county, and, in tuys instances, by municipal extravagance, as it 
is to-day.’ The phindered: peasantry of Spain, Italy, or Russia, army ridden as they are, 


could not lave made a more just complaint. 
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they were $1.89, in 1890 they were $2.15, and “in 1897 the esti- 
mated per eapita expenditure reached the alarming amount of 
$4.95.” That is to say, the combined expenditures of the State 
and national governments gave a rate as high as that prevailing 
in France before the outbreak of the Revolution. “The tendeney 
to increase,” says Mr. Roberts, commenting on these figures, “ is 
a persistent one. In 1881 the amount expended by the State was 
$9,878,214.59; in 1884, $10,479,517.31; in 1887, $14,301,102.45; 
in 1890, $13,076,881.86; in 1893, $17,367,335.98; and in 1896, 
$20,020,022.47."” Coming to municipal expenditures, where the 
hand of the prodigal has been most lavish, Mr. Roberts says that 
“ between 1860 and 1880 the municipal debts of our Union increased 
from $100,000,000 to $682,000,000, and in fifteen cities, believed 
to represent the average, the increase in taxation was 362.2 per 
cent, while the increase in taxable valuation was but 156.9 per cent, 
and of population but 70 per cent. In the year 1860 the direct 
taxes for State, county, town, and city purposes in New York were 
$4.90 per capita, in 1880 it was $8.20, and in 1896 it had reached 
$10.48, an inerease in thirty-six years of 213 per cent.” It should 
be added that the bonded debt—State, county, city, town, village, 
and school distriet—in the State is estimated by Mr. Roberts to be 
$450,000,000. Is it any wonder that people so mercilessly plun- 
dered feel that the times are out of joint? Is it any wonder, either, 
that in 1896 Mr. Roberts was moved to say that, without the dis- 
covery of new sources of revenue, “a low tax rate would never 
again be enjoyed in this State”? Is it any wonder, finally, that 
he declared again that if “we have not yet passed the danger limit 
of taxation,” we have reached “a point where there is a deep feel- 
ing of unrest and dissatisfaction, and where a halt should be ealled 
or there will be danger ”’? 

The stoek explanation of this growth of expenditure is that 
with the advance of civilization the cost of government must in- 
crease 1n like degree; there must be more regulation and supervi- 
sion of the activities becoming more numerous and complex. But 
this means, if it means anything, that the more enlightened and 
humane people are, the more difficult it is to maintain order and 
enforce justice, the more inclined are they to attack and plunder 
one another—in a word, the more barbarous they are. Prepos- 
terous as this theory of civilization is, it is precisely the one upon 
which the American people are acting with unparalleled energy. 
While we should naturally think them moving toward a point where 
they could get along without government, they are moving toward 
a point where they will have nothing but government. Referring 
to the increase of expenditures already mentioned, Mr. Roberts 
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says It“ corresponds almost exactly with the inerease of the num- 
ber of commissions and departments. . . . These departments and 
conunissions,” he continues, “are largely for the purpose of ex- 
tending social supervision and regulation over many things which, 
in the earlier days of our Commonwealth, were left to the locali- 
ties or to self-regulation.” Again he says: “The amount of State 
inspection has become very great, reaching out constantly over new 
fields, and employing in the aggregate an army of inspectors. . . 
The system of latssez faire, which was the rallying ery of demoe- 
raey and free government at the beginning of the century, has 
vielded gradually to a system of supervision and control which 
monarchies never attempted. . . . What our State has done in this 
line can not probably be undone,” he says in a repetition of his 
warning, “but this tendency to expand and multiply and differen- 
tiate and segregate State supervision and regulation must cease, or 
the burden will soon become too grievous to be borne.” 

But there is no warrant for the assumption that the more civi- 
hzed we are—that is, the greater our self-control—the more are 
we in need of inspeetion and regulation. Such an explanation of 
the enormous increase in public expenditure is worthless. The 
true explanation lies in the greed of politicians and the delusion of 
social reformers. ‘To both of these causes must be attributed the 
evils that Mr. Roberts deplores. “The truth of history,” he says, 
referring to the thirty-six new offices and commissions created since 
1880, “compels the statement that it looks as if many of these 
creations were made not so much to satisfy a publie want as to 
relieve a political situation.” hat is to say, they were designed 
to provide spoils for the insatiable maw of politicians. One of 
the most flagrant examples of this popular method of forwarding 
the beneficent work of civilization and hastening the dawn of the 
millennitm is the State Board of Mediation and Arbitration, cre- 
ated in 1886. Up to the present vear it has cost the taxpayers 
$IV5,828.57. For this expenditure little ean be shown but a shelf 
full of reports seldom read, and a pigeon hole of vouchers for sala- 
rics never earned. With one of the former members of this board, 
who served thirteen vears and received $39,000 for his able services, 
Tam personally acquainted. Of my own knowledge, I can say that 
for nearly three vears at least his duties as commissioner never 
interfered perceptibly with his duties as editor. That most of the 
other offices and commissions are equally worthless there can be 
no doubt. Altogether they have cost the State the startling sum 
of #31.768,899.85, and are increasing the public burdens at the 
rate of more than $1,000,000 a vear. But their true charaeter 
as asyiiins for decayed politicians, or as stepping stones for ambi- 
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tious young ones, and at all times as centers of political intrigue 
and personal profit, is gradually dawning upon the public.  <Al- 
ready several Governors have demanded, in their annual mes- 
sages to the Legislature, that they be consolidated or abolished. 
As yet, however, it has been impossible to relax their grip on the 
taxpayer. Obedient to the instincts of their kind, they are invent- 
ing new arguments to establish their claims to the confidence and 
gratitude of the victims of their greed and incompetency. 

But the creation of new and necdless offices is not the only 
manifestation of what Mr. Roberts fitly calls “the vieious tenden- 
cies of legislation.” More demoralizing are the laws that actually 
encourage the robbery of one class of people for the benefit of 
another. A familiar example is the bounty law for the destruction 
of fishing nets. Almost as soon as passed it produced a new in- 
dustry—namely, the manufacture of cheap nets, which were depos- 
ited in fishing waters, subsequently discovered and seized by a pre- 
arrangement, and made the basis of demands upon the public treas- 
ury out of proportion to their value. So great have been the 
frauds perpetrated under it that the ery for its repeal comes from 
every quarter. Another law even worse morally was passed to 
meet the clamor of the bicyelists and bicycle manufacturers. It 
provides that twenty-five per cent of the eost of so-called good 
roads to be built under it shall be paid by the State. As cities and 
villages are exempt from its provisions, this sum, which comes out 
of the pockets of all taxpayers, urban as well as rural, is, as Mr. 
Roberts says, simply “a gratuity to the towns for the benefit of 
country roads.” <As a sign of the moral decadence of the times, I 
ought to add that one of the most powerful and effective argu- 
ments in favor of the law was this very discrimination. Still more 
shameless was one of the chief arguments in favor of the Raines 
liquor law. With a moral callousness truly astounding, its advo- 
cates framed tables of figures to show how great a percentage of 
taxation it would shift from the country to the eity districts. In 
the heated politiéal campaign that followed, these tables were made 
to do service again to save from defeat the party responsible for 
the enactment. To indicate, finally, how legislation may encour- 
age viee, I must not omit to mention the provision that created the 
Raines hotel. Under it assignation houses have multiplied to a 
degree that Satan himself could not have forescen nor have been 
more enchanted with. 

But the greatest inroads on the pockets of the taxpayer have 
been made under the pretense of charity. I say “pretense” be- 
cause it is a gross misuse of language to decorate with so fine a 
word the seizure of a man’s property under the forms of law and 
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to devote it to the ostensible relief of waut and suffering. It is 
the infliction of an aggression that has no more warrant in a court 
of sound morals than the seizure of his property in disregard of 
the forms of law. Yet this evil has reached such vast proportions 
that Mr. Roberts was moved to protest against it. After speaking 
of “the tendeney of the State in building up a gigantic system ” 
that “will eall for an enormous and ever-increasing annual ex- 
penditure for maintenance,” he expressed the behef in 1896 that 
“the time has come to call a halt before this burden of taxation 
beeomes too heavy.” Ile then mentioned the significant fact that 
while the State spent $6,000,000 for charity, $4,800,000 for public 
schools, $800,000 for the militia, it spent only $500,000 for judges’ 
salaries! IIe pointed out also that the expenditures under the 
head of charitv had inereased from $1,468,471.58 im 1887 to 
$5,S88,193.74 in 1897, or over four hundred per cent in ten years. 
Ife added the prophecy that it would be “a matter of a short time 
only when the annual expenditures for charity alone in this State 
will reach $10,000,000.” At that time five large State charitable 
institutions were in process of construction, and were soon to be 
thrown open to the publie. In the following year he reverted to 
the subject in still stronger terms. “ God forbid,” he says, “ that 
I should put a straw in the way ot charity rationally directed; 
but my four years’ experienee as comptroller . .. compels me 
to say that charity is dispensed in this State with an almost lavish 
hand, and in my judginent it is in many eases unwisely dispensed.” 
In his last report to the Legislature the aggregate eost of the 
fourteen great institutions in operation, with a population of 6,621, 
is pt at $6,898, 304.52. 

That this enormous largess, wrested from the taxpayers with- 
out the shehtest consideration for their own wants and sufferings, 
is wuwisely dispensed in many cases Mr. Roberts furnishes the 
amplest proof. The charges that he brings against this form of 
State activity are most serious. They reveal the same odions 
traits that characterize the management of public affairs in no 
wise counceted with the love of humanity. “ Nearly every loeal- 
itv,” says Mr. Roberts, “having a State charitable institution 
deals with it as though it were established to afford that locality 
anavenne throveh which to reach the State treasury, and in most 
eases, Where a majority of the managers live under or are domi- 
nated by loeal influence, the avenue has been profitably traveled. 
The vesnlt of such predominance is combination among local deal- 
ers, at division of the furnishing of the supplies among them at 
ereathly advanced prices, the pahning off upon the institution of 
Inferior articles which would find no sale in the market, a row with 
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the superintendent if he undertakes to expend money outside of 
the locality, and, through friction and disturbance, the work of 
the institution is more or Jess demoralized.” Ile charges that 
“the only aim ” of some institutions “seems to be the expenditure 
of their entire appropriation, irrespeetive of the number of in- 
mates provided for or the results obtained.” Putting the same 
charge in another way, he says that “the cost of an institution is 
more frequently based upon the amount of the appropriation 
granted by the Legislature than upon its real or apparent necessi- 
ties.” When it is remembered that the managers of the institu- 
tions against whom these astonishing eharges are brought are 
picked people, representing mueh more than the average character 
and ability, the eonelusion is not unnatural that ward heelers and 
eaucus packers lave no monopoly of the rotten ethies of polities. 

If we look a little further into the management of the institu- 
tions, all the familiar footprints of the unscrupulous politician 
become visible. Money appropriated fer specifie purposes is di- 
verted from them. Over fifty-five per cent of the amount ex- 
pended in 1898 under special appropriations was used for the bene- 
fit of two institutions, leaving less than forty-five per cent for the 
remaining fourteen. Plans for new buildings or the improvement 
of old are so changed as to require an expenditure considerably in 
excess of the money appropriated for the purpose. Not infre- 
quently the excess ranges from twenty-five to fifty per cent, and 
thus the way is paved for further appeals to the Legislature to 
meet the dishonest deficits. A more reprehensible use of public 
money is appropriations for new buildings and improvements of 
old ones belonging to private institutions. As examples, Mr. Rob- 
erts cites the expenditure of $77,473 upon the private property 
of the Malone Institute for Deaf-Mutes, and $457,556 upon that 
of the Randall’s Island Reformatory. “In my judgment,” he says, 
expressing an opinion that every fair-minded person will approve, 
“this is a mistaken public poliey. If these institutions are to be 
steady recipients of State aid for permanent improvements, the title 
of the property should be transferred to the State.” Otherwise 
any philanthropist might found a charitable institution to provide 
himself with eongenial employment, and, availing himself of the 
courtesy of the State to thrust his hands into the pockets of his 
neighbors, make additions to it and keep it in repair. 

But these are by no means the only ways that money pieked 
from the poekets of taxpayers is poured into the bottomless pit of 
State philanthropy. One of the most common and most expensive 
is the unjustifiable increase of salaries. In 1894 and 1895, when 
the country was still in the throes of the great panie of 1893 and 
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when hundreds of thousands of people were glad to get work at 
almost any pay, the salary list of nine charitable institutions was 
increased forty thousand dollars a year. Indefensible variations in 
the per capita cost of practically the same service discloses another 
mode of waste. Mr. Roberts gives elaborate tables in exposure 
of this evil. While the per capita cost of the inmates of the 
Western House of Refuge for Women at Albion is $254.27, that 
of the inmates of the House of Refuge for Women at Hudson is 
$217.63. Again, while the per capita cost of the mmates of the 
State Industrial School at Rochester is $219.49, that of the in- 
mates of the Reformatory on Randall’s Island is $210.59. Still 
again, while the per capita cost of the inmates of the State School 
for the Blind at Batavia is $313.74, that of the inmates of the 
Northern New York Institute for Deaf-Mutes at Malone is $258.36. 
If it be remembered that the institutions on Randall’s Island and 
at Malone are under private management, the lower rate prevail- 
ing there, compared with the higher rate at the Batavia and Roches- 
ter institutions, suggest a fact of no slight significance. “ Private 
institutions,” savs Mr. Roberts, calling attention to it, “are only 
paid in some instanees $110 per annum for the care and support 
of inmates, . . . while the cost in State institutions is more than 
$200 per annum.” Yet, despite the possible indefinite multipli- 
cation of such facts, the “new” reformer pins his faith to the 
State as a fit agent for the regeneration of his fellows. 

Before leaving these institutions I must call attention to an- 
other characteristic form of waste. I refer to the delicacies fur- 
nished to the officials and inmates. “It has not seemed exactly 
right,” says Mr. Roberts, setting forth the seandal in very mod- 
erate terms, “that the taxpayers of the State should be required 
to pay for Blue Points, lobster, terrapin, frogs’ legs, partridge, 
quail, venison, and most of the delicacies of the season to supply 
the tables of officials already well paid and well housed by the 
State.” But solicitude about table economies was never known to 
be a trait of bureaucratic parasites. They never trouble them- 
selves to prolong their vision to the meager tables of the poor 
and suffering robbed of the necessaries of life to load theirs with 
luxuries. The same limited vision is exhibited on holidays in their 
generosity at other people’s expense. “Ts it fair,” says Mr. Rob- 
erts, protesting against this tonching display of human goodness, 
“that the average workingman should wear poor clothes and live 
on plain fare in order that he may bring up his family decently 
and honestly, while the inmates of State institutions are indulged 
with turkey at eighteen cents a pound, footballs at $4.83 each, 
oranges, candy, nuts, lee eream, and expensive Inxuries? .. . It 
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must not be forgotten,” he adds, mentioning a truth commonly for- 
gotten even by people that have reached a higher civilization than 
that of the average State official, “ that the money spent for these 
inmates is not voluntary contribution, but is the product of en- 
forced taxation.” * 

Resistance to aggression is one of the fundamental instincts 
of the human race. It has been enforced during countless ages by 


* But I gente to yaaa that this mismanagement of State charitable institutions is ip: 
cated in the management of other State departinents that came under Mr. Roberts’s obser- 


vation, Althongh more than 324,000,000 have been spent on the new Capitol, it proves to 
be too small for the purposes it was designed to meet. Mr. Roberts reeommends the con- 
version of the old State Hall into a finance building, The State Library has beeome so large 
that it will seon require a separate building, The racing tax Jaw was so bunglingly framed 
that the collections under it in 1896 were attended with “more difficulty and expense than 
usual.” As the forest-preserve Taw stood in 1896, it permitted people purchasing State 
lands to strip them of lumber, and then, owing to certain irregularities connected 
with the sale, making it illegal, to recover the money originally paid with interest at 
six and seven per cent added, Because of the absenee of any Jaw covering the personal 
expenditures of members of legislative investigating committees, claims for seven and eiclit 
dollars a day are rendered, although four or five dollars a day are believed to be ample. Let 
me add that these investigations, which, during the period from 1879 to 1896 inelusive, 
cost $828,534.51, reveal another source of waste from State management. Still another 
souree of waste is State printing. Pointing out the “ growing expenses of State printing,” 
Mr. Roberts shows that they have inereased from $95,029.51 in 1887 to &315,585.81 in 
1896, At one time the law was so defective that it was impossible to frame specifications 
for bids that would allow for printing of different kinds. For example, blanks varving 
from two to three inches square to two and three feet had to he classed in the same sehed- 
ule and priee, A needless quantity of reports is printed, Some of them are printed in the 
highest style of the art and richly embellished with expensive plates and engravings. One 
report for 1895 cost $42,000, and others cost as high as 820,000 and $30,000, “Tt does 
not seem logical,” says Mr. Roberts, commenting on this extravaganee, “to spend as mueh 
on the illustration of a report as it costs for elerk hire in many departments.” Another 
evil is the failure of the Legislature to appropriate money enough to meet the printing bills 
each vear, thus making it necessary cither to borrow money to pay them or to compel the 
printer to wait for his pay at a loss of interest on the amount due him. In this connection 
attention must be called to the failure of the Legislature to provide money enough to eover 
expenditures during the period intervening before funds are available from taxation. Al- 
though Mr. Roberts reeommended repeated|y legislation for the avoidance of this diffieulty, 
which causes waste, no attention was paid to him. The management of court and trust 
funds by county treasurers has been particularly scandalous. In disregard of the express 
direction of the courts, thousands of dollars were vetained by parties ov their attorneys for 
their own personal benefit. Money has been paid out by county treasurers without certitied 
orders of the conrts merely upon the assurance of attorneys that the payments were proper. 
The rules framed by the comptroller in regard to this matter were constantly disregarded. 
Excessive allowanees were made for eosts of attorneys. In the case of one estate of S750 
thus robbed, only S60 remained for the payment of the debts against it. By the defalea- 
tions of county treasurers, court and trust funds are often depleted, and the beneticianes, 
often widows, orphans, and unfortunate litigants, are robbed. Mr. Roberts has recon.- 
mended legislation on this subject, but no attention, as far as ] know, has been paid to it. 
It is one of those * parechial” questions that tlie American people appear to have no taste 
for. Butit would seem as if the proteetion of citizens, especially the poor and weak, was 
the first duty of the State. 
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the penalty of extermination. Only the people that refuse to be 
killed, or robbed and enslaved, which are modified forms of the 
same crime, can respond to a scriptural injunction; they alone can 
be fruitful, multiply, and replenish the earth. All others must 
succumb to the pitiless law of the survival of the fittest. Efforts 
to eseape taxation not sanctioned by justice, so common through- 
out the United States, are not, therefore, exhibitions of hopeless 
depravity; they are exhibitions of the natural desire for self-pres- 
ervation that demands study and heed. 

In New York State the efforts of taxpayers to eseape this 
increasing aggression have had a deplorable effect. To still the 
voice of discontent and complaint, legislators have tried to lay 
on their burdens as lightly as possible. Acting upon a familiar 
definition of taxation, they have tried to pluck the goose so as 
to get the most feathers with the least squawk. But in their 
observance of the principles of humanity they have shown but 
slight regard for the principles of economics or justice. Mr. Rob- 
erts characterizes their enactments as “ confused, illogical, and con- 
flicting ”; he adds that they are “ nearly all legislative makeshifts, 
and many of them blunders.” The moral effect of the aggression 
has, however, been more disastrous than either the economic or 
statutory. To eseape it, the owners of every class of property, no 
matter what their intelligence, their religious professions, or their 
social standing, resort to every possible subterfuge. With the 
cries of the tortured fowl] ringing in sympathetie ears, complaisant 
officials refuse to assess real estate, as required by law, at its full 
value. “The assessor,” says Mr. Roberts, deseribing this form 
of evasion and its evil consequences, “ undertakes, by reducing valu- 
ations on his own responsibility and in defiance of law, to protect 
his own county or town from paying more than its fair proportion of 
tax, and self-interest lulls the moral sense of the community into 
support of his action.” The same law of assessment applies to the 
whole State, yet there are twenty-five rates of assessment in the 
sixty counties, and these rates range from fifty to ninety-two per 
cent of the value of the land. The owners of personal property 
avoid their obligations in a manner still more reprehensible. They 
either conceal it or lie about it. While its amount during the past 
forty vears has reached the enormous total of $18,000,000,000, 
or more than four times the value of the real estate, its assessed 
value has not increased. It is Mr. Roberts’s conviction, based upon 
“study and observation,” that not “more than three per cent” of 
it is assessed. The result is that, although real estate pays a reve- 
nue of over $9,000,000 a vear, personal property pays one of only 
about $1,000,000. As to the corporations, they are equally alert in 
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avoiding them obligations. Before the enactinent of a recent law 
they did it by watering their stocks and issuing bonds, thus creat- 
ing an indebteduess equal to their capital. They do it now by 
incorporating in other States and carrying on business in this State. 
They do it also by neglecting for a certain tine to make the re- 
ports required by law, and then taking refuge behind the statute 
of linutations. If the burdens thrust npon them can not be shirked 
or borne, they fly to other States, where the aggressions of the tax 
collector are less ruinous. 

To compel officials to do their duty, countless expedients have 
been invented from time immemorial. In the faee of proof moun- 
tains high that no legislative or administrative device can uproot 
the selfishness imbedded in human nature or reshape the conduet 
molded to this immutable fact, social quacks still continue to spawn 
their schemes to work the miracle. Slight as is Mr. Roberts’s sym- 
pathy with them, he is no exception. As a panacea for the dis- 
honesty and incompeteney of the county treasurers that nismanage 
court and trust funds, he recommends the substitution of State for 
local inspection. By a similar application of hocus-pocus, he 
would transmute the extravagance ot the managers of charitable 
institutions into exemplary economy. Disgusted with the charla- 
tans in charge of certain duties connected with these institutions 
requiring special skill and knowledge, he thinks “it would be well 
to provide a corps of enthusiastic scientists . . . who have more 
than a peenniary interest’ in their work. But another recom- 
mendation of his is a direet assault on this simple faith in the 
honor and integrity of speeialists. Already many of the depart- 
ments of the State are in the hands of men supposed to have a spe- 
cial aptitude and liking for their duties. But Mr. Roberts finds 
that “leaving the department to expend the money as it deems 
best,” instead of appropriating it for a speeifie purpose, “is not in 
the interest of economy.” He says that “it absolutely deprives 
the Legislature of that judicial scrutiny of the necessity of appro- 
priations ” that “it should always exereise, and leaves to the judg 
ment of one what could often be better decided if considered by 
several.” Coulda deadlier blow be given to a common theory that 
under governnient management we have the same division of labor 
and the same perfect adjustment of means to ends that we have 
under private management? What legislative body, chosen by uni- 
versal suffrage, the most perfect instrument ever invented for the 
selection of incompetents, would enable it to exercise the super- 
vision over the thonsand activities of life that Mr. Roberts ree- 
onmends ? 

The same futile ingenmity exhibited in making officials de their 
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duty is exhibited in making taxpavers do theirs. One of the mul- 
titnde of plans suggested is a single tax on land; but that does 
not seem promising, for it would not prevent the diseriminations 
that assessors make—diserimivations that Ma. Roberts himself be- 
lieves to be bevond the reach of even State supervision. Another 
is a more rigid enforcement of the personal-property tax; but this 
is equally unpromising. “The fact is,’ says Mr. Roberts, “ that 
from the dawn of civilization the wit of man has failed to dis- 
cover a plan by which tangible personal property could be made 
to pay its share of taxation, and it will never be made to pay on 
the ordinary assessment plan.” Besides the increase of taxes on 
corporations, the taxation of franchises, which has just been anthor- 
ized, and a general revision and simplification of tax laws, it has 
been proposed that a graded inheritance tax be adopted. Mar, Rob- 
erts is particularly enamored of this idea. But his advoeaey of it 
betrays the same disregard of the rights of others, and leads to the 
same appeals fo specious facts and arguments that always accom- 
pany the commission of ageression in polities as well as in war. 
His reasoning is that sinee “ special privileges conferred by gov- 
emmment,’ sneh as tariff laws, corporation laws, public franchises, 
ete, are * the foundation of most of the great fortunes of the eoun- 
try to-day ”; since these fortunes are, to a considerable extent, 
“composed of personal property ” that “very largely eseapes taxa- 
tion ?: since the deecdent has been “ allowed the use and enjoy- 
ment of his fortune during life,” and the beneficiary simply pays 
“a fee for the privilege of receiving an estate in the creation of 
which he had little or no hand”; and, finally, since he ean make 
no just complaint against the pavment of such a fec, as Ins right 
to reccive his fortune “comes from the State—is by the grace of 
the State ’—the scizure at death of a certain percentage of all 
estates bevond a preseribed amount would be only justice to “the 
mass of small landowners and taxpayers who have from year to 
vear borne more than their equitable share of the burden of taxa- 
tien? But the fallacies of such an argument are easily exposed. 
The moral ownership of property does not lie in the State: it hes 
in the Inhor and skill of the man that aceumulated the property. 
The moral title to a bequest does not He in that fiction either; it 
lies in the right of the deecdent to do whatever he pleases with 
his own. Ff erent fortunes have been unjustly aequired in conse- 
quence of special privileges a great wrong has been committed, 
and it is not righted by the commission of another wrong. The 
only reparation that ean be made is to abolish the privileges. So 
obvions a snggestion does not, however, appear to have oeeurred to 
Mr. Roberts. 
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But even if all the reforms in taxation that could be imagined 
were put in operation they would not mect the situation; they 
would not deliver the American people from the great and alarm- 
ing evil of over-legislation and exeessive taxation. An increase 
of revenue, like an imerease of supervision, is almost certain 
to inerease the imjustice that it was designed to abate. The 
first year’s operation of the Raines law contributed more than 
$38,500,000 to the State treasury, yet the addition to the public 
expenditures that accompanied its enactment made a high tax rate 
necessary. What the situation requires, therefore, is not more 
but less social regulation and taxation. We need also a gradual 
restriction of the duties of the State to the limits laid down by 
Mr. Speneer—to the preservation of order and the enforcement of 
justice. Although not apparently a disciple of that philosopher, 
Mr. Roberts himself virtually subscribes to this view. In his last 
report he demands “far greater ecouomy and care in public ex- 
penditures, and no further excursions in the field of social super- 
vision and regulation.” 
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By Pror, JOHN TROWBRIDGE, 
DIRECTOR OF THE JEFFERSON PHYSICAL LABORATORY. HARVARD UNIVERSITY. 


\ TE have become accustomed to seeing photographs of the 

hones of our hands, and we no longer stop at shop windows 
to look at X-ray photographs. Indeed, they are rarely displayed, 
and the lecturer who once gazed on a sea of taces as he endeavored 
to explain the most marvelous electrical sensation of this century 
now addresses a mere handful of listeners. Such patient hearers 
continuing to the end maw still hear of marvelous performances 
of this strange hght of which the great public are even now igno- 
rant, and in this paper I shall take my readers into a physical labora- 
tory and endeavor to make the generally unknown manifestation 
of the new rays plain and free from technical language. [ am 
sure that we shall all leave the laboratory with our imagination full 
of thoughts of unknown movements in the air about us—thoughts 
of possible telepathic waves through space, conceptions of new 
ranges of nerve exeitations, hopes of new lights, conceptions of 
the vastness of the electrical whirls in that elevated region where 
the molecules of the air, in their endeavor to fly into the abvss 
of space, are controlled by the earth’s forces and are endowed with 
electrical energy by the sun. 

In the first place, what-is the ane state of our knowledge 
of the X rays? Have we more efficient methods of produeing 
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them, and can we see farther inte the recesses of the human body? 
In regard to the first question, we can say that, although we may 
not be able to answer dogmatically that we know what these rays 
are, we have valuable hints in regard to their character, and our 
knowledge of their manifestations and their relation to hght waves 
and magnetic waves has greatly increased diving the four years 
whieh have elapsed since their discovery. They are now believed 
by the best authorities to he magnetic and eleetrical pulses, or 
waves of extremely short length. In the spectrum of sunlight 
formed by sending a beam through a prism of quartz the X-ray 
pulses or waves are to be found, according to this hypothesis, be- 
yond the vielet color of this spectrum—far into the dark region 
invisible to the eve, and only brought into view at present by the 
aid of photography. In this invisible regio reside many singwar 
manifestations of energy closely analogous to those of the X rays. 
Vhe ultra-violet rays invisible to the eye have the property of 
refraction. They can be hent out of their course Ly prisms made 
of quartz. The X ravs, however, ean not be directed from a 
straight course. This is their greatest peeuharity, and many at- 
tempts, both mathematical and experimental, have been made to 
elucidate it. It is not a fatal objection to the X rays being classed 
with light waves, for, nuder certain conditions, even light waves 


ean be made to lose the power of beimg bent aside. 

Leaving for the present a further disenssion of the question 
What are the X rays! let us examine what the actual condition 
of the art of using the ravs is. Many attempts have been made 
to improve the Crooke’s tube, in which the rays are produced, but, 
like the hand telephone, its form has remained substantially unal- 
tered since the first flush of discovery. Its present form consists 
ofa didb of thin @lass, exhausted of air, contating a little coneave 
nurror of aluminum, and opposite to this, separated by a gap of 
several inches, is an inclined sheet of thin platimun, called the 
focus plane, or anticathode. The electrical discharge passes be- 
tween this plane and the mirror, and the X rays are thrown off 
fren the inclined sheet of platiniun. They are not reflected in 
the ordinary sense of the term, but the electric rays converge from 
the nurror to aspoton the platimun which glows with a red heat, 
and the N rays emanate from the heated spot as if it were their 
sonree, Thousands of investigators have endeavored to improve the 
fom of tube, but, with several important minor appendages, rt still 
Inaintiains the prineipal features of aa almminian coneave mirror and 
an dinelined plane of platimam.  Altaminum is found to be the best 
metal for the mirror front which the rays are generated, largely 
beeanse dts metallie particles are not torn off by the discharge, as 
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would be the case if it were made of platinnm. It is also lghr, 
and can be easily fixed te a platinum wire. Among the important 
modifications of the tube are those which enable the operator to 
control the degree of vacnum in the tube. This is accomplished 
by sealing to the main tube an appendage containing certain chem- 
icals which, on being heated, give off a small amount of vapor, and 
which take it up again on cooling. This modification is made neces- 
sary by the singular fact that after a Crooke’s tube is submitted to 
an electrical discharge for some time the vaentin becomes more 
and more complete, and a higher and higher electro-motive force 
or pressure is needed to produce the discharge in the tube. It 
prefers in time to jump over the surface. Thus, at the verv begin- 
ning of our use of the X ravs we meet with a mystery. Where do 
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Fic. 1.—The evolution of the Crooke’s tube. ian 
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the remaining particles of air go? It is surmised that they disap- 
pear in the platinum terminals. 

The manufacture of the X-ray tubes tests technical skill and 
the patience of the experimenter more highly, perhaps, than the 
preparation of afiv apparatus used in science. Glass working is a 
difiienlt art, and requires an absolute devotion to it. There is only 
one metal known which will enable an electrical discharge to pass 
into and out of a rarefied space inclosed by glass. This is plati- 
num. <A wire of this metal can be sealed into elass so that no air 
can leak into an exhausted space around the joints. All electric 
lamps, so commonly used in electrie lighting, have little wires of 
platinum at their bases, hy means of which the electrie eurrent 
enters and leaves the bulb. The Crooke’s tube is in principle an 
Edison lamp with the filament broken. The maker of Crooke’s 
tubes should complete the making of the tube at one sitting, for 
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reheating of the tube is very apt to lead to a disastrous cracking 
of the elass. He mmst take the utmost precautions against un- 
equal heating and sudden cooling, and he must, above all, have 
phenomenal patience. 

Fie. 1 shows the evolution of the Crooke’s tube which is used 
to produce the X ravs. The first form of tube was barely larger 
than a goose’s ege. The size has been gradually increased, and at 
present it is three or four times larger than the original form. 
The interior arrangement has not been materially changed, and 
cousists, as we have said, of a concave mirror, whieh constitutes 
the negative electrode, and an inclined sheet of platinum, from 
whieh the X rays sec to emanate. 

The later forms of tube have accessory chambers, filled with 
certain chemicals, which, on being slightly heated, reduce the 
vacuum to the desired point. Certain forms of tubes have merely 
an additional chaanber which, on being heated, reduees the vacuum 
in the main vessel. The latest form of tube, devised by Dr. Wil- 
liam Rollins, of Boston, has a hollow anode tube (B C, Fig. 1), 
through which a current of water can circulate in order to save the 
tube from breaking. The end of this anode tube is small, in order 
to form a sharp radiant point of light. One of the platinum wires 
(P) inserted in the tube projects outside some distance. When the 
vacuum becomes too high in the tube, this platinum wire is slightly 
heated in a gas flame; then the flame is blown out and the hydro- 
gen is allowed to flow against the heated wire. A sufficient amount 
of the gas is absorbed by the heated wire to reduce the vacuum in 
the tuhe. This tube stands very powerful electrical discharges, and 
is the most scientifically designed tube at the command of the 
experimenter. 

There are three methods of generating the electrical discharge 
which produces the rays. ‘The commonest method is that in which 
the Ruhmkorf coil is used. This coil is what is now known as a 
transformer, and consists of one coil of a few turns of coarse wire, 
which is eonnected to a battery or other souree of electricity, and 
of another coil surrounding the first of a great number of turns 
of fine wire. Any sudden change of the battery eurrent produees 
an electric pressure or electromotive force at the ends of the fine 
eoil of wire. By this simple arrangement of two eoils we ean thus 
exalt a current of low pressure to one of high clectro-motive force. 
A battery current which ean barely produce an clectric spark of 
one hundredth of an inch at the ends of the coarse coil can cause 
a spark of cight inches or more at the terminals of a fine coil. 

In the second method one uses an ordinary eleetrieal machine 
in whieh the elass plates are supplanted by rnbber ones, which are 
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run at a high rate of speed. Both of these methods have their 
advocates. The use of the Ruhmkorf coil is the most universal. 

The third method consists in charging a number of Leyden jars 
by a storage battery and in discharging these one after another, so 
as to obtain a high electro-motive force. This method is a very 
flexible one. J can experiment with my apparatus over a range 
of electric pressure extending from twenty thousand units to three 
inillion. The electrical discharge produced by three millon units 
or volts is over six feet in length. 

The apparatus for discharging the Leyden jars or condensers 
in series is represented in Fig. 2. 
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Fie. 2.—Apparatus for producing electrical sparks six feet in length. 


A fourth method, first used by Professors Norton and Goodwin, 
of the Massachusetts Institute of Technology, consists in discharg- 
ing a quantity of electricity through the coarse coil of a Ruhmkort 
coil. This method obviates the necessity of a mechanical break 
to interrupt the battery current which is employed to excite the 
cnrrent in the coarse coil of this apparatus. 

I have experimented with more powerful quantities of elec- 
tricity than have been hitherto used. The accompanying photo- 
graph gives an idea of the magnitude of the quantity which [ can 
use to excite the Nrays. _ ; 

It represents the discharge, burning a fine iron wire, and it 
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makes a noise resembling the crack of a pistol. Now, this dis- 
charge can be used in a variety of ways to excite various trans- 
formers in order to prodnee the hest conditions for exciting the X 
raves. The method of using this powerful discharge to excite a 
transformer seems at present the most promising one in seeking 
the best conditions for obtaining rays of high penetrating power. 

There is still another method of obtaining the rays yet in 
its infanev—the simplest method of all, for no apparatus is 
required. 


Tt has been discovered that certain substances, like the salts of 
uranium, have the power of emitting rays which have all the prop- 
erties of the X rays. The list of such substances is constantly 
increasing, and they are called radio-active substances. It is pos- 
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Fie. 8.—The burning of an iron wire by the most powerful electric discharge yet produced. 


sible to take a shadow picture of the hand through a board by 
placing the hand on a covered sensitive plate, resting the board on 
the back of the hand. and strewing the board with one of these 
radio-active substances in the form of a powder. Can it be that 
all the skill and industry which has been emploved to perfect X-ray 
apparatus is to be supplanted by a powder? The peeular prop- 
erty shown by the radioactive substanecs leads investigators to 
surinise that we have evidence of new substances, and we have the 
waves radinm and polonium, 

The methods by whieh the N ravs are detected in practical em- 
plovinent in surgery have not been essentially changed. The ordi- 
nary photograplic plate. shielded in a plate holder, is still nsed to 
receive the shadow east by the bones, and salts of barimn or of 
calcium strewn on pasteboard serve as fluorescent sereens to reeeive 
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on their luminous surfaces these shadows and to make them evi- 
dent to the eye. An interesting use of flexible sensitive films in- 
stead of glass plates has been made in dentistry. The films are 
put in the mouth, and the Crooke’s tube placed ont-ide in sneh a 
position that the rays can pass through the jaw. In this way the 
accompanying photographs were taken (Fig. 4).* 

The use of photographic films in the application of the X rays 
in surgery will doubtless extend; we can easily imagine cases 


Fic. 4.—-1. Male patient, aged ten years, Temporary incisors in position with the permanent 
ineisors nearly ready to erupt. The roots of the temporary teeth nearly absorbed. Tdght 
temporary central cut inciser destroyed by a blow five years previous, showing eutta- 
pereha filling put in at the time which, with the dead reot, has been absorbed csame 2s 
the live root of the other central). It is tanght in the text-book~ that teeth with dead 
nerves are not absorbed. 2. Temporary melars in position with no siams ef the perma- 
nent bieuspid whieh should take its place. 3. Patient, aged ten vears. Shows the open 
ends of the incisor rnots, 4. Shows one bicuspid and two molar teeth. The roots of the 
teeth pass throuch the floor of and inte the cavity of the antrum. The spongy character 
ot the bone is shown. 5 and 6. Superior jaw, right and Ictt sides, showing temporary 
cuspid teeth in place, with the permanent cuspids inmbedded in the jaw entirely covered. 


where the necessity of the use of the knife may be avoided by the 
information which a earefully placed film might afford. In gen- 
eval, X-rav photographs convey more information to the skilled 
eye of the specialist than to the untrained inspeetor of them. They 
should be studied from the negatives themselves, for the deheate 
details can not be reproduced in a print. Jt is remarkable that 
shadow pietures can show so mueh definition. Here is a photo- 


* Kindness of Dr. Dwight M. Clapp, Boston, 


666 POPLINE SCIENCE MON TIL. 


graph of an elbow joint which shows the texture of the bones 
(Figs De 

The use of the tluoreseent screen, too, has been greatly ex- 
tended. Dr. Francis H. Williams, of Boston, has used it as a valu- 
able instrument in medical diagnosis, especially in studying lung 
diseases. It has been used at the Harvard Medical School to fol- 
low the processes of digestion. ‘To accomplish this, m one mstance 
a goose was fed with food mixed with subnitrate of bismuth, a 
salt which absorbs X rays. 

The passage of the dark mass down the long neck of the bird 
eould be traced on the fluorescent sereen, and the peculiarities of 
its motion in the eullet could be studied. A eat was also fed with 


Fie. 5.—Photograph ot an elbow joint, showing the texture of the bones. 


the game substance, and the movements of its stomach noted. 
These movements were analogous to those of the heart—in other 
words, were rhythmical when the processes of digestion were going 
on normally and uninterruptedly. When, however, the cat was 
irritated, it may be by the sight of a dog, these pulsations instantly 
ceased. As soon as the source of vexation was removed and the 
purring of the animal showed a contented frame of mind, the 
stomach resumed its rhythmieal movements. The dependence of 
the digestive apparatus on the state of the nervous system was thus 
clearly shown. The female cat was much more tractable under 
these experments than the male. 

The use of the X rays is accompanied with some danger if the 
(yooke’s tube is not properly used. A long expesure to the X rays 
is apt to produce bad burns whieh are like sunburns, and lead in 
certain cases to bad ulcerations. They are long in healing and are 
characterized by a pecuhar red glow, especially on exposure to a 
eold wind. To prevent them one should plaee a sheet of thin 
aluminnm between the Crooke’s tube and the part of the body 


© Taken by Professor Goodspeed, University of Pennsvivania. 
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submitted to the rays. This sheet should be connected to the 
earth. This fact should be borne in mind when we come to -peak 
of the electrical region outside a Crooke’s tube. 

Many investigators, reflecting upon the singular fact that the 
rays pass so freely through thin aluminum and that, on the con- 
trary, glass absorbs such a large percentage, concluded that Crooke’s 
tubes provided with aluminum windows would be an improvement 
upon the thin ineandeseent lamplike bulbs now used. The glass 
of these bulbs is very thin, not more than one thousandth of an 
inch in thickness, where the rays emerge, not thicker than a sheet 
of ordinary note paper, and the absorption of such a sheet of glass 
is so small that it can not be detected by photography. Thus a 
sliver of glass of this thickness in the hand would not appear on 
the X-ray photograph of this member, and wonld not cast a shadow 
in the fluoroscope. There does not scem, therefore, any advantage 
in supplying a Crooke’s tube with an aluminum window. The 
mechanical ditheulties, too, i accomplishing this are very great. 
There is no way of joining the thin aluminum disk to the glass so 
that an air-tight joint can be made. In the process of exhausting 
the Crooke’s tube, the tube must be heated to a eomparatively high 
temperature in order to drive off the air which clings to the mside 
of the glass. The rise of temperature would soften or melt any 
eurrent which might be used to make the aluminum adhere to 
the glass. 

We can not expect, therefore, any improvement in the diree- 
tion of aluminum windows. At one time, I suppose that the rays 
were highly absorbed in passing through atmospheric air, and that 
it would be an improvement in the appheation of the ravs to sur- 
gery to interpose, so to speak, a vacuum chamber between the body 
and the source of the X ravs. The expernnent led to some mter- 
esting results, but not in the direction anticipated. 

The vacuum chamber consisted of a glass evlinder three feet 
long and about eight inches im diameter. The two ends were 
closed by sheets of aluminum, and it conld be exhausted through 
a side tube. The reader will immediately ask, in view of what 
has been said, How could the glass tube be hermetically closed 
with sheets of aluminum? ‘his was indeed a ditheult matter, but 
less diffieult than im the case of the Crooke’s tube, for the ends of 
the glass cylinder were provided with beavy brass flanges, which 
were perfectly flat, and the sheets of aluminum lying smoothly 
eould be confined by many bolts between the flange and suitable 
brass heads. This cylinder, having been exhausted, was placed 
between the Crooke’s tube and the arm, for instance, in the hope 
that a greater depth of human flesh and tissne might be penetrated 
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by the rays. Tt was speedily seen that the absorption of the layer 
of air three fect thick could not be detected either by photographs 
or the tlhorescent sercen. The glass cylinder was then filled with 
rarefied hydrogen, but no advantage was apparent. If the photo- 
graphs of the human hand were taken, one through the rarefied 
evlinder and the other through an equivalent thickness of air, no 
difference in clearness or depth of definition eould be perceived. 
The amount of absorption by a column of air three feet in length 
is less than ten per cent. This result interested me greatly, for 
it shows the remarkable differenee between the X rays and the 
eathode rays, which had been investigated by Crooke, Hittorf, and 
Lenard: for the cathode rays are greatly absorbed by atmospherie 
air, being reduced in passing through five or six inehes of air to 
one four-hundredth part of their value. 

The small amount of absorption of the X rays hfts them into 
the realm of very short wave lengths of light, for their behavior 
in regard to the absorption by air is very analogous to that of 
ultra-violet raves. ATthongh the vaenum chamber, by which I 
looked, showed no absorption of the N rays, it disclosed a beau- 
tiful phenomenon, In a dark reom this large tube, three feet 
long and cight inches wide, was filled with a roseate hght, whieh 
wavered like the northern lghts when the Crooke’s tube was emit- 
ting the N raves. If the finger was brought near the glass walls 
of the evlinder a stream of ight apparently ernanated from a point 
on the inside wall of the evlinder. The hand thus had ghostly 
streamers giving an image of it, although the hand itself was in- 
visible. These banners of hight could be diverted in any direction 
by the hand or by any econdneting body brought near, and gave a 
vivid conecption of low the streaming of the aurora can be brought 
abont by this fitting of conducting clonds or the drifting of moist- 
ure-laden strata of air below the rarefied space in whieh the beams 
ef the nerthern helt dart back and forth. Both in the ease of 
the Crooke’s tube and the anrora these streamers are produced 
hy eleetrien) discharges throneh rarefied air. The experiments 
show that ontside the Crooke’s tnbe there is a strong eleetrical 
attraction and repulsion, which is only revealed in darkness and in 
a cold, Hifeless, airless space, such as exists between us and the sun. 
Can we not extend our thoughts from the contemplation of this 
laboratory expernuent to that of the immensely greater play of 
electrical forees between the earth and the sun across the immense 
vacant space ninety millions of miles in distanee? 

The mysterions effects of the N rays on the moleenles in the 
air form a great subject of inquiry, and the investigation of it 
promises to extend our knowledge of electricity and light and heat. 
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When the Crooke’s tube is excited we are conscious of a nysterions 
activity within it, for its glass walls glow with a phosphorescent 
light, and if certain crystals, ike the diamond or the ruby, are 
placed in the tube, this phosphorescent light is vivid. Outside the 
tube, in free air, these lununesceit effects are also present. The 
air is under an electrical strain, which is shown by the auroral 
streamers when this air is rarefied, and an electrical charge can not 
be maintained on a pith ball—it is dissipated in some strange man- 
ner. Still stranger, an electrical current is greatly aided by the 
X rays in its endeavor to pass through air—thev make for the time 
being air a conductor. Furthermore, these rays separate the air 
into positively laden and negatively laden particles. 

The eleetrical discharge in the Crooke’s tube is many-sided in 
its manifestations. Its energy seems all-pervading in the room 
where it oceurs. Before the discharge passes through the rare- 
fied space in the tube its energy manifests itself by a crackling 
spark, a miniature lightning discharge. Tlis spark, five or six 
inches in length, can send out magnetic waves which extend far 
beyond the narrow limits of the room. They can he detected, by 
the methods of wireless telegraphy, fifty miles. When the same 
amount of energy is developed in a Crooke’s tube the maguetic 
waves hardly pass beyond the walls of the room, and the phenome- 
non of phosphorescence and fluorescence and the strange molee- 
ular effeets outside the Crooke’s tube spring into prominence. 
The crackling spark outside the tube is far-reaching in its effect, 
vet it shows no signs of the X rays, its hght can not penetrate the 
human body, it excites only a feeble phosphorescence at a distance 
of even two or three feet, while the same energy excited in the 
Crooke’s tube can cause luminescence at a distance of twenty feet. 
The crackling spark, however, can be seen mueh farther than the 
light of the Crooke’s tube, and it can also impress a photograpliec 
plate at mnch greater distance. The following experiments will 
illustrate the different manifestations of energy of which an elee- 
trical discharge is capable. I produced an eleetrical spark about 
six inches in length and exposed a photographie plate tor six sec- 
onds, at a distance of two, ten, and twenty feet, to its hight. A 
thin strip of tin, with a eirenlar hole cut in it. served as a shutter. 
The sensitive plate was thus protected, except in front of this aper- 
ture. The images exhibit the decrease in helt with the increase 
of distance. Another portion of the sensitive plate was exposed 
in the same inmanner during the same Jength of time to the light 
of a Crooke’s tube which was excited by this sane spark. No 
image was obtained at a distance of ten feet, and barely one at 
three feet. The spark in air, therefore, was far more energetic 
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photographically than the X rays, but it could not penetrate solid 
matenals. This property was given to it by its passage through 
rarefied space. | then covered a sereen with a phosphorescent sub- 
stanec, and exposed it to the spark in air. The phosphorescent 
heht could barely be detected at a distance of three feet, while 
with a spark im rarefied air it could be seen at a distance of twenty 
feet. 

When we consider these experiments we see that the X rays 
act toward phosphorescent matter much as the spark in air behaves 
toward the photographie plate. Now, these results, taken in con- 
nection with the strong electrical effects in the neighborhood of an 
excited Crooke’s tube, points to a certain connection between phos- 
phoreseence aud electricity. Can it be that the strange lght is 
exeited by very short electrical waves sent out from the tube, which 
ean not travel far but are very active m producing molecular 
effects? This activity, indeed, may prevent their extending to great 
distances. Wireless telegraphy evidently depends upon one set of 
waves sent ont by a spark, and X-ray photographs upon another 
set developed only in rarefied air, Phosphorescenee can not be 
produced with case by the spark in air. On the eoutrary, it is 
developed to a remarkable degree and at comparatively great dis- 
tances by the discharge im rarefied air. It has been shown by Mr. 
Surbank and myself that electrical force can develop phosphores- 
eent Heht im certain crystals. The sunhght ean do the same. Is 
sunhelit an electrical phenomenon? That it is constitutes the 
ereatest liwpothesis im physics of this century. When we reflect, 
too, that the phosphorescence of the firefly is excited by some mani- 
festation of a living organism —-nerve force or some related force 
—shall we not include nerve force in the electrical category? 

Vhe X rays, therefore, bring ite prominence strange lights 
which had heretofore been noticed chiefly by keen-eyed imvesti- 
gators, and whieh, with their names, phosphorescence and fluores- 
eenee, were unknown to the bulk of mankind. The throrescent 
sereen, by means of which surgeons observe the skeleton of the 
body, has now taken its place in medical practice with the stetho- 
scope, by whieh the mechanism of the lungs is studied, and hopes 
have been exeited that the blind may vet use the XN rays in detect- 
ing objects and in regaining a sense of vision, even though this 
sense may be only partial. Tt is a curious fact that the retina of 
the eve ts phosphorescent and fhorescent, and that one can see 
the shadow of eertam objects in the dark when one stands so that 
the feeble X rays fall upon the eve. In ether words, the retina 
aets as on fluorescent sercen. The eve at present recognizes only 
a Hmuited number of the waves that are sureing about us. We ean 
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see the colors from red to violet, but the dark colors, so to speak, 
formed by waves longer than yadqq of an inch and shorter than 
rovoow Of an inch make uo recognizable impress upon our retina, 
unless, indeed, thev constitute telepathie signals which apparently 
stir our consciousness and make us believe that friends are eommu- 
nicating from a distance. ‘The ecleetrical discharge has lifted, so to 
speak, a realm of short waves of energy out of the darkness and 
made them visible. Can the human brain be made conscious of 
other waves which fill space? 

But we have not hy any means exhausted the protean manifes- 
tations of the X ravs. Besides the photographic, the phosphores- 
cent, and flnoreseent effects, there are still more singular proper- 
ties of these rays. One of the most striking consists in their open- 
ing a path for a current of electricity. The electrical discharge, 
feeble in itself, not capable of lifting by means of a motor a pound 
weight a foot from the floor, is vet competent to open a path for 
a current which can set all the trollev cars of a great city in motion. 
To exhibit this mvsterions effect we bring the ends of the electrical 
eurrent which we wish to excite near each other, but not tonehing, 
in a glass tube with thin walls, from which the air has been ex- 
hausted. When the X ravs fall on the gap between the wires the 
electrical current immediately jumps across the gap with a vivid 
light. We have here the meehanism of an electrical relay—the 
feeble energy of the electric discharge ean eall into play a giant 
energv. By what energy does it accomplish this? Is it by eom- 
pelling molecules to put themselves in line, so that the electrieal 
current ean bridge the gap? Is it by breaking down this myste- 
rious ether of space, as if we threw a stone at a turbid bull’s eve 
in a prison chamber and let in a flood of sumlight? How the im- 
agination is stirred bw this process, what seems dead and lifeless 
ean, by a physical agency, be stirred to endless activity! The 
rays are like the tonch of Ithuriel’s spear. 

The eleetrical discharge can accomplish all this, but the story 
of its activity is not vet told. It ean not he told, for caeh year 
adds information in regard to these activities, for there are thou- 
sands of investigators at work. Another far-reaching manifesta- 
tion is this: the ravs can separate the air or a gas into its constitu- 
ent particles, much as a strong electrical current separates water 
into oxygen and hydrogen. They can communicate electrical 
charges to these particles—positive and negative charges. The 
charged air-particles, when forced through partitions of spun glass, 
does not give up their electricity as they do when they are charged 
by an electrieal machine. This curions manifestation leads me to 
suspect that the electricity: and magnetism of the earth may be 
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eaused by an X-ray effect on our atmosphere. The sun and the 
earth are separated like the terminals of a Crooke’s tube—two con- 
ductors with a vacuum between. An electrical excitation from 
the sun may cause an clectrical discharge between it and the earth. 
This discharge unght cousist of au X-ray effeet which could separate 
the upper layers of the atmosphere into positive and negative 
charges. The velocity of the negatively charged particles is greater 
than that of the positively charged ones, and the revolution of 
the earth may cause such a movemcut of these electrified particles 
that electrical currents may be generated which in circulation 
around the earth could produce the observed magnetism of the 
north and south poles, together with the auroral lights character- 
istic of those regions. This, I am well aware, is an audacious 
theory. It is certainly a vast extension of the laboratory experi- 
ments [ have described, but the electrical radiations developed in 
electrical discharges are as competent to produce powerful mag- 
netie whirls as the heat radiations in our atmosphere to develop 
cyclones. In the lower regions of our atmosphere the air is an 
insulator like glass to the passage of an electrical current. <A layer 
a foot thick can prevent the circulation of the most powerful cur- 
rent whieh is now used to generate horse power. When this air 
space is rarefied at a certain degree of rarefaction the electrical 
current passes, especially, as we have seen, if it is illuminated by 
the X ravs. When, therefore, we ascend to a height of ten or 
twenty miles the rarefied air becomes an excellent conductor of 
electricity of high electro-motive force. To my mind the condi- 
tions exist for developing an electrical state in the earth’s cover- 
ing of air, which is competent to explain the electrical manifesta- 
tions of the air, the avroral gleam, and the mysterious effeet on 
the magnetic needle which keeps it direeted to the maguetic north. 
Can not we eonclude that the study of the X rays bids fair to 
greatly extend onr conceptions of the constitution of matter and 
of the action and interaction of Nature's forces? 


A THimanayan explorer reported, a few vears ago, that he had seen, from 
one of the lofty summits of the Monut Everest distriet, a peak which, be- 
held in the same view with Mount Everest, was evidently higher than it. 
Nothing has been heard of the matter sinee then till the recent appearance 
of Major L.A. Waddell’s book, Amoug the Himalayas. This author, who 
has explored the same region, represents that the Tibetans there say there 
is another mountain, due north of Mount Everest, that exceeds that peak 
in height, thus confirming the story of the former Alpinist. It appears 
that Monnt Everest is not ealled Gaurisankar or Deodunga, as some affirm, 
but that the Tibetan name of the culminating peak of the group is Jomo- 
rang-kar—* The Lady White Glacier.” 
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T is hardly an exaggcration to say that chemistry, as a science, 
is the creation of the nineteenth century. Chemical facts, in- 
deed, were known even in remote antiquity; some principles were 
dimly anticipated long before the century began; Boyle had given 
the first rational definition of an element; the principal gases had 
been discovered; great foundations were laid, ready for the super- 
structure. But the making of bricks is not architecture, nor does 
the aceumulation of details constitute a science. The seattered 
facts are needful preliminaries, but only with the discovery of laws 
and the development of broad generalizations does true science 
begin. 

That truth ean be born from error may seem paradoxical, but, 
nevertheless, the statement is exact. False hypotheses stimulate 
investigation, and so truth comes at last to hght. In the history 
of chemistry this principle is clearly illustrated. During the eight- 
eenth century the doctrine of phlogiston was generally accepted; 
this led to exhaustive researches upon combustion, and from these 
the science of chemistry received its present shape. Deeher and 
Stahl had taught that every combustibie substance contained a com- 
bustible principle—phlogiston—and that to the elimination of this 
principle the phenomena of combustion were due. According to 
this theory, a metal was regarded as a compound of its ealx, or 
oxide, with phlogiston; hydrogen became a compound of water 
with phlogiston, and so the truth was curiously inverted. The doc- 
trine was vigorously and ingeniously defended, and, although it 
was overthrown by Lavoisier, it had persistent supporters even 
after the present century began. 

The weak point of the phlogistic theory was its practical dis- 
regard of the phenomena of weight. That the calx weighed more 
than the metal was well known, but quantitative considerations 
were subordinated to those of quality, and the form of matter was 
studied rather than its mass. 

In 1770 the scientific career of Lavoisier began, and the balance 
beeame a chief instrument in chemical research. The constaney 
of weight during chemical change was experimentally established, 
and what had been a philosophical speeulation—the increatability 
and indestruetibility of matter—became a doctrine of seience, a 
datum of knowledge instead of a hypothetical belief. In 1774 
Priestley and Scheele independently discovered oxygen, and with 
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the aid of the balance the phenomena of combustion were rendered 
intelligible. The foundations of chemistry were laid, and upon 
them the nineteenth century bas built. Lavoisier, the greatest of 
the founders, fell a victim to the guillotine; the judge who con- 
demned him refused all appeals tor merev, saving “the republic 
has no need tor savants,” but the necessity which judicial ignorance 
could not foresee presently made itself felt. France, at war with 
all Europe. her ports elosed to supplies from without, fell back 
upon her own resources, Saltpeter was needed for her guns, alkali 
for her industries, and the chemist was called upon for help. The 
stress of continued warfare stimulated intellectual activity, and 
one result was the creation of chemieal processes which revolution- 
ized more than one industry. The dependence of modern civiliza- 
tion upon science then began to be recognized—a dependence which 
is, perhaps, the chief characteristic of the present century. 

With the opening of the new century a period of great activity 
began. The coustaney of matter was well established, and the 
fundamental distinction between clements and compounds was 
clearly recognized; two starting points for exact research had been 
eained. Only a small number of clements, however, had been 
identified as such; of some substances it was doubtful whether they 
were clementary or not, but the mine was open and a rich body of 
ere was insight. Furthermore, the utility of research had become 
evident, so that intellectual curiosity received a new stimulus and 
anew direction, Theory and practice became partners, and have 
worked together to this day. 

Between the vears 1803 and 1808 one of the greatest advanees 
in s@entifie chemistry wes made, when John Dalton announced and 
developed his famous atone theory. In this we find a notable 
Wustration of the difference between metaphysics and science. 
The conception of matter as made up of atoms, as discrete rather 
than comtinuons, was a commonplace of philosophical speeulation, 
It had heen taneht by Democritus and Lueretius: it was the theme 
of wordy wrangles during: centuries; Swedenborg, Tiggins, and 
other writers had soneht to apply it to the discussion of chemical 
phenomena; but it remained only a speeutation, untruitful for dis- 
covery, Up to the time of Dalton it had led to nethine but intel- 
leefnal evinnasties, 

A good scientific theory js never a product of the unaided 
Iaeniitions it must serve some purpese in the correlation of phe- 
nomena Which sugeest it to the mind. This was the ease with 
Dalton’= di-covery, which erew out of las observations upon definite 
and ioltiple proportions. That every chemical compound has a 
fixed and definite compestition was recognized by Laveister, and by 
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other chemists before him; but the fact was disputed by Berthollet, 
and its verity was not established until 1505. Dalton went a step 
further, and found that to every element a definite combing num- 
ber could be assigned, and that when two elements united in more 
than one proportion even multiples of that number appeared. 
Thus, taking the hydrogen weight as unity, oxygen always combines 
with other elements in the preportion of cight parts or some simple 
multiple thereof, and so on through the entire lst of elementary 
bodies. Tach one has its own combining weight, and this was the 
law for which Dalton songht an adequate explanation. Fractions 
of the weights did not appear, fractional atoms could net exist; 
the two thonghts were counected by Dalton. Chemical union, to 
lis mind, became a juxtaposition of atoms, whose relative weights 
were indicated by their eombining numbers, and so the atomic con- 
ception for the first time was given quantitative expression. The 
facts were co-ordinated, the special laws were combined in one 
general theory, and the mere suppositions of other men were sup- 
planted by a precise statement, which is a corner stone of chemistry 
to-day. The doctrine led at once to investigations, it rendered pos- 
sible the discovery of new truth, chemical formule and chemical 
equations were developed from it; without its aid the growth of 
chemieal science would probably have been slow. The nature of 
the atoms may be in doubt, they may be divisible or indivisible, but 
the value of the theory is independent of such considerations. It 
gives adeqnate expression to known laws, and it can only be set 
aside, if ever, by absorption into some wider and deeper generali- 
zation. 

The same year which saw the completion of Dalton’s theory 
(1807) was also signalized by the remarkable discoveries of Sir 
Humphrys Davy, who decomposed the alkalies and proved them 
to be compounds of metals. In 1810 chlorine, which was pre- 
vionsly thought to be a compound, was proved to be elementary. 
and this fact was emphasized a vear later by the discovery of 
iodine. These researches gave precision to the conception of an 
clement, and prepared the way for later investigations upon many 
other oxides. All the so-called “ earths ”°—lime, magnesia. alu 
mina, and so on—were now seen to be oxy-compounds of metals. 
and an intelligent interpretation of all forms of inorganic matter 
became possible. The first step in the chain of research was the 
discovery of oxygen itself: from that, and from the teachines of 
Lavoisier, the later discoveries logically followed. . 

While the investigations of Dalton and of Davy were still in- 
complete, other chemists were actively studying the properties of 
gases and exploring the tertile border-land between chemistry and 
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physics. In 1805 Gay-Lussae and Ifumboldt determined the com- 
position of water by volume; in 1808 Gay-Lussac extended these 
observations, and found that in all compound gases simple volumet- 
rie relations existed; and in 1811 the entire subjeet was general- 
ized into Avogadro's law. Avogadro showed that equal volumes 
of eases, compared under equivalent conditions, must contain equal 
munbers of molecules, and although the force of his discovery 
was not fully appreciated until much later, it is now recognized as 
one of the fundamental propositions of both physics and chemistry. 
For the first time the distinction between atoms and moleeules was 
clearly stated, and from the density of a gas the relative weight 
of its molecule could be caleulated. Avogadro’s law rounded out 
and completed the atomic theory, and to its application much of 
the advance in organie chemistry is due. Equally striking, but 
less far-reaching in its consequences, was the discovery announced 
by Dulong and Petit in 1819, when it was shown that the specifie 
heat of an element was inversely proportional to its atomie weight. 
Otherwise stated, this law asserts that the atoms of all the elements 
have the same eapacity for heat, and an important check upon 
determirations of atomic weight was thus provided. 

The next twenty years in the history of chemistry were years 
of detail rather than of permanent generalizations. The multi- 
tudinons verification of known laws, the development of experi- 
mental methods, especially methods of analysis, the discovery of 
new clements, the preparation of numberless new compounds, oceu- 
pied the attention of most workers. This period, which may be 
ealled the Berzelian period, was enormously fruitful in results, 
although but few of the theories then proposed have survived to 
the present day. During this period the name and influence of 
3erzelius overshadowed all others, and his marvelous researches, 
‘carried out ina laboratory which was hardly more than a kitchen, 
were of almost ineredible varicty. For the crude symbols of Dal- 
ton, Berzelins substituted a system of chemical formule which 
could be used in chemical equations; in 1818 and 1826 he published 
tables of atomic weights, determined with far ercater exactness than 
ever before; he discovered five new elements and a multitude of 
compounds, devised methods of research, and proposed theories 
whieh, though later to be overthrown, for many vears dominated 
chemical seienee. Tis eleetro-chenueal experments led him to his 
dualistic theory of compounds, which mterpreted each compound 
as made up of two parts—ene positive, the other negative. The 
clectro-positive oxides were basic, the clectro-negative groups were 
acid; chenneal affauity was cleetrical attraction between the two 
opposites: chemical union imphed a neutralization of one by the 
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other. These ideas were more than speculation, for they rested 
upon experiment and led to further experimental research; but they 
went too far, and therefore could not last. The theory, however, 
contained much that was true, and the formule developed by it 
gave the first general suggestion of what is now known as chemical 
structure or constitution. The later study of organie compounds 
led up to the modern views. 

Although Berzelius and many other chemists did some work 
upon organic compounds, their era was chiefly identified with inor- 
ganic researches. Mineral chemistry received a great deal of atten- 
tion, the relatively simple acids, bases, and salts were studied, but 
the compounds of carbon were thought to be more complex and 
received less consideration. To-day, at the close of the century, 
nearly seventy thousand organic compounds are known, and of 
these comparatively few were discovered before the year 1830. 
Since then organic chemistry has been the dominant line of inves- 
tigation. 

Among the earlier chemists of the nineteenth century it was 
commonly supposed that organic and inorganic matter were radi- 
cally different, and that the former could only be produced by the 
operation of a peculiar vital force. To this view there were some 
dissentients, Berzelius among them, but experimental proof for their 
contention was lacking. In 1827, however, Woéhler succeeded in 
transforming the inorganic ammonium cyanate into the organic 
urea, and the barrier was broken down. The era of synthetic chem- 
istry had begun. Still earlier, in 1828, Liebig had found that sil- 
ver cyanate and silver fulminate possessed the same percentage 
composition; in 1825 Faraday discovered an isomer of ethylene; 
and Wohler’s research now gave a third example of the same kind. 
Two different substances could contain the same elements in the 
same proportions, and to explain this fact Berzelins inferred differ- 
ent arrangements of atoms within the molecule, and suggested that 
their mode of union might be determined. A working theory, 
however, was still lacking, and without it progress was necessarily 
slow. The dualistic hypothesis explained the phenomena only in 
part, and as the known facts increased in number it had to be 
abandoned. 

Two important investigations paved the way for an advance. 
In 1832 Liebig and Wohler, studying benzoie acid, found that it 
and its derivatives contained in common a group of atoms, not iso- 
lable hy itself, to which they gave the name of benzoyl. The con- 
ception of such a group, a compound radicle, already existed, but 
it lacked clearness, and now for the first time it became truly a 
scientific idea. The search for, and the identification of, compound 
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radicles began to occupy the attention of chemists, and a definite 
line of attack npon organic matter was recognized. 

Two vears later the second great step was taken. Dumas, 
studving the action of chlorine upon acetic acid, showed that the 
chlorine could replace hydrogen atom for atom, or volume tor vol- 
ume, and that his observations explained other reactions which had 
been unintelligible hitherto. This research led him to the famous 
theory of substitutions, which at first was received with ridicule, 
but soon found general acceptance. —Electro-chemical conceptions, 
the Berzelian doctrines, were then in vogue, aud it seemed strange, 
even absurd, to snppose that electro-negative cllorie could be sub- 
stituted for clectro-positive hydrogen. But the facts were stronger 
than the preconceived ideas, and the latter soon gave way. In 
this discovery by Dumas the first germs of the modern theory of 
valence are to be found. 

For the study of inorganie substances, however, the dualistic 
theory was long retained, with the result that inorganic chemistry 
degenerated to a great extent into analysis and compound making, 
without any general conceptions which could stimulate scientific 
advance. It became a science of details rather than of principles, 
and was soon overshadowed by the organic branch. In the latter, 
theory after theory sprang up, flourished, and died away, each one 
having partial truth, but none being exhaustive and final. Sall, 
the intelleetnal activity led to discoveries, and fhe warfare between 
doctrines, unlike the warfare between men, was productive of good 
instead of destrnetion. From the conflict of ideas the truth gradu- 
ally emerged, and a new system of chemical philosophy was devel- 
oped. The theory of compound radicles, the nucleus theory, the 
theory of types, the conception of conjugated compounds, followed 
rapidly one after the other, until in the discovery of valence all 
discrepancics were reconciled, structural chemistry came into exist- 
ence, aud a single doctrine, applicable alike to organie and inor- 
game substances, had possession of the field. 

The theory of valence was a logical outgrowth from its prede- 
cessors, Whose Valuable features it Inehided in a wider generaliza- 
dion, but it was the work of no one master mind. Many chemists 
contmibuted to its updailding, Frankland and Keknlé bemeg among 
the lenders: but its foundations are to be detected in the atoimie 
theory itself from whieh it is legitimately derived. To under- 
stand iis fhll sientfieanee we mist take a step backward in history, 
and trace the change in atomme weights from their first form to the 
Inodern svstem, 

In the Gnarly days of the atomie theory, in the determinations 
by Wollaston, Berzelins, and others, attention was clietly paid to 
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the atomic weights in their aspect of combining numbers. They 
were primarily of use as factors in chemical calculations, and cheim- 
ists naturally sought for their simplest expressions, with little re- 
gard to theoretical considerations. The laws of Avogadro, of Du- 
long and Petit, had, indeed, been announced, but the adjustment 
of the atomic weights to meet their requirements was long neg- 
lected. The importance of the adjustment was not realized, for 
it was obscured by the prevailing dualistic theory, but without it 
the deeper general relations of the atoms could not appear. Ac- 
cordingly, a system of chemical formule grew up which was based 
upon a deceptive apparent simplicity of ratios, and by which the 
theory of valence could not be even suggested. The old formula 
for water, ILO, expressed only its coniposition by weight, ignore 
its composition by volume; it failed, therefore, to accord with 
Avogadro’s law or to give the slightest hint as to the relations which 
are now covered by the conception of chemical structure. A part 
of the existing knowledge was accurately symbolized, but the larger 
part was ignored, a state of affairs which could not last, although 
the change came about but slowly. 

The incentive to reform came from two sources. Physics, in 
the kinetie theory of gases, gave a new demonstration of the truth 
of Avogadro’s law, and led chemists to realize more clearly than 
before the distinction between atoms and molecules. Soon it was 
seen that the molecule was the smallest particle of matter which 
could exist as such, while the atom was the smallest particle which 
could take part in any chemical change. The metaphysical atom 
was really the modern molecule; the chemical atom was a new 
conception, due to the discoveries of chemistry alone. This dis- 
tinction was found to hold good even for elementary bodies, and 
it became evident that free hydrogen or oxygen must contain two 
atoms to the moleenle, while phosphorus and arsenie contained 
four. With mercury the atom and the molecule are identical, but 
in most cases the greater complexity exists, and the elements a- 
we see them are compounds of lke atoms with cach other. That 
hydrogen can unite with hydrogen, oxvgen with oxygen, carbon 
with earbon, is a conception to which the early chemists never 
attained, but which is a necessary consequence of Avogadro's law 
in its application to observed phenomena. 

The second impulse toward change originated in the study of 
organic compounds, and gained its force from the strugele between 
contending theories. Vhe advocates of each theory sought for 
evidence in its favor, and so innumerable discoveries were made, 
compound radicles were recognized in great numbers, and the mass 
of data beeame so overwhelming that for a while chaos reigned. 
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Classification of compounds became imperatively necessary, and to 
that all speenlation was subordinated. In 1842 Sehiel found that 
the alcohols formed a regular series, with progressive variation in 
their properties; Dumas observed a similar relation among the 
fatty acids, and so something like order began to appear. 

In 1843 Charles Gerhardt proposed to use the law of Avogadro 
as a basis for the determination of atomie weights. This involved 
the doubling of many existing values, especially the atomie weights 
assigned to oxygen, carbon, and sulphur. At first the proposition 
was violently opposed, and even ridiculed, but by slow degrees it 
managed to make its way, although it was not until after 1858 that 
it began to find anything like general acceptance. In that year 
Cannizzaro put forth his revision of the atomie weights, adjusted 
to aecord with physical laws, and a new era in chemistry began. 
The modern theories of chemistry became possible, and the many 
researches in which they had been foreshadowed received a clearer 
meaning. Cannizzaro did not stand alone; his work was but the 
eapstone of a structure which had long been growing; Liebig, 
Dumas, Laurent, Gerhardt, Wurtz, Graham, Williamson, and 
Frankland were among the builders. But at last chemical and 
physical evidence were brought into full convergence, and each 
eave cmphasis to the other. 

During the formative period of the new doctrines, between 
18-40 and 1858, many discoveries were made which helped toward 
the final consummation. Even earlier than this the researches of 
Graham upon the phosphoric acids had familiarized chemists with 
the idea that different substances might have very different eom- 
bining powers, and other polybasic acids were found to exist among 
organic compounds. The discovery by Wurtz, in 1849, that the 
hydrogen of ammonia was replaceable by organic radicles, forming 
the compound ammonias or amines, was a logical extension of the 
theory of substitutions; and the recognition at about the same 
time, by Hofmann, of ammonia as a distinct type upon which many 
other substances could be modeled, was another long step forward. 
In 1851 Williamson argued that nearly all inorganic and many 
erganie molecules could be represented as analogous in strnueture to 
water, and a vear later, as a result of his researches upon the 
organo-metallic bodies—zine ethyl, tin ethyl, ete—Frankland ex- 
pressed the belief that every elementary atom has a definite com- 
hining power which limits the number of other atoms capable of 
direet union with it. This was the theory of valence in its first 
and simplest form, undeveloped to its consequences, but unmistak- 
ably clear. To carbon compounds in general it was yet to be 
applied. 
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In 1858 the work of Cannizzaro appeared, and a general revi- 
sion of chemical formule became necessary. The advanced views 
which a few chemists had held began to find a more general accept- 
ance, and the significance of the change was gradually realized. 
In the same year Kekulé showed that the atom of carbon. had a 
combining capacity of four, and furthermore that in many organic 
compounds the carbon atoms were in part united with each other, 
and even linked, as it were, into chains. Still later, studying ben- 
zene, he found that its six earbon atoms were best regarded as 
joined together in the form of a closed ring, and with this concep- 
tion the idea of chemical structure received at last a definite form. 
These linkages of atoms, these rings and their derivatives, could 
all be represented graphically to the eye, in accordance with the 
combining power of the several elements, and so the structural 
formule of modern chemistry came into vogue. Types, substi- 
tutions, compound radicles, were all covered by and ineluded in 
the new generalization, and each of the older theories was seen 
to be but an expression of special cases, rather than of any gen- 
eral law. No truth was set aside, but all were co-ordinated. 

To the non-chemical reader the foregoing passages may seem 
vague and abstruse, but in an essay of this scope greater elabora- 
tion is inadmissible. It is clear, however, that each forward step 
has been a logical development of the atomic theory, which, as we 
shall see later, does not end even here. 

Thus, then, the chemical formuiz and atomic weights of Ber- 
zelius grew by slow degrees into the modern system, with its repre- 
sentations of structure and atomic linking. The internal archi- 
tecture of the molecule was now revealed not to the imagination 
only, but to the eye of reason, and, speculative as the new concep- 
tions may seem at first, they have led to astonishing practical con- 
sequences. The new formule at once indicated lines of research, 
and with their aid synthetic chemistry was greatly stimulated. 
True, many syntheses of organic compounds had already been 
made, but progress became more rapid and the work of discovery 
was systematized to a wonderful degree. In 1856 Perkin discov- 
ered the first of the coal-tar dyes, creating a new industry which 
has been assisted beyond measure by the structural symbols that 
came into use only a few years later. In 1868 alizarin, the color- 
ing principle of madder, was made artificially from the hydrocarbon 
anthracene; a host of other colors, a veritable chemical rainbow, 
have been discovered; the synthesis of indigo has been effected: 
and within twenty vears we have scen medicine enriched by a great 
variety of drugs, all prepared by purely chemical processes from 
the former waste material—coal tar. To most of this work, at 
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the guiding clew, and it is certain that without the theory the 
practice would have advaneed much more slowly. Out of researeh 
for its own sake has come an enrichment of the world, avhich im 
any previous age would have been inconecivable. 


least since 1965, WKekulé’s conception of the benzene ring has been 


The atomic theory, while replacing speculation in one sense, 
stimulated it in another, The Jaunan mind is always striving to 
get back of the known, to see what lies bevond the mits of visi- 
lnlitvy, and the conception of an element with its atomic weight 
opened up a field for the exercise of the nnagination. What is an 
element nitimately? was an carly question to ask. Are the ele- 
ments really diverse, or do they manifest but one fundamental kind 
of matter? To snch queries the atomic weights offered a promis- 
ing line for investigation, and more than one mind began traveling 
along it. In 1815 Prout pnt forth the supposition that all atomic 
weights were even multiples of that assigued to hydrogen, and over 
this hypothesis a long warfare has raged. To-day it is practically 
abandoned by chemists, but the controversy which it provoked 
led to some of the most accurate investigations im the history 
of science, and so served to give precision to our knowledge. 
Without the instigation of Prout’s lypothesis, which hinted at 
hydrogen as the ultimate form of matter, we might have been con- 
tent with inferior determinations of atoune weight, and chemistry, 
as an exact science, wonld have suffered. 

Tu due time, however, it was perecived that the elements could 
be arranged in groups, the members of each group having similar 
properties and forming similar compounds. Serial relations, analo- 
gous to those discovered among organic compounds, became mani- 
fest, and much thonght was expended in seeking to trace out their 
meaning. The classification of the elements was more and more 
seca to he important, aud regularities eame to light which at first 
were unsuspected. Still, no general law, no one guiding principle, 
could be fonnd so Jong as the old system of weights and formule 
was retained in common usage, 

The adoption of Cannizzaro’s atomle weights and the establish- 
ment of the theory of valence inade possible a new attack upon 
the problem of elassifieation. Tn Ts6! Newlands arranged the 
elements in the order of their atemie weights, and showed that at 
reenlar intervals there was a periodie recurrence of certain char- 
aeteristies. This observation, which foreshadowed the periodic law, 
was received with iditference and, to some extent, with ridicule, 
but the path had been found which soon led to a great discovery. 
Tn 1860 Mendelejed? published his eclebrated memoir, and the 
periodic law took its place as a distinet addition to science. Almost 
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simultaneously Lothar Meyer announced similar views, but inde- 
pendently, and controversy soon arose as to the relative merits of 
the two philosophers. With that controversy we have nothing to 
do, but the law itself deserves our fuller attention. 

According to the periodic law, all the properties of the elements 
are periodic functions of their atomic weights, varying from sub- 
stance to substance in a perfectly regular manner. The elements 
thus fall into periods, or octaves, as Newlands ealled them, of a 
very striking character. If, for example, we start with univalent 
lithium, the next higher clement has a valence of two, the next of 
three, and then comes earbon, whose atom is quadrivalent.  Tol- 
lowing earbon, the combining power of successive elements decreases 
until we reach sodium, in whieh something like the properties of 
lithium reeur. Above sodiim the same rise goes on to the fourth 
element higher, silicon, which resembles carbon, and then follows 
the regular step-by-step falling away, to end with chlorine, the last 
member of the second period. This periodie rising and falling is 
characteristic of all the elements, and they were so tabulated by 
Mendelejeft as to be perfectly clear, with a clearness which is not to 
be given by words. In Mendelejefi’s table certain gaps appeared, 
which he ascribed to the existence of undiscovered metals. For 
three of these he predicted the properties, starting out from the 
properties of their neighbors. This was a rash thing to do, but 
the venture has been fully vindieated. In 1875 Lecoq de Bois- 
bandram discovered gallium, which filled one of the gaps; seandium 
and germanium filled the other two Jater. The predictions of Men- 
delejeff were fulfilled; atomie weight, specifie gravity, fusibility, 
the character of the compounds to be formed, were all foreseen 
for each of the three new elements; and, so far as experiment has 
yet gone, his anticipations have been perfectly realized. Every 
good theory is prophetic; but few generalizations have heen so 
strikingly verified in this respect as has the periodic law. In spite 
of some outstanding difficultics, vet to be explained, the law has 
served to ereat advantage in the classification of the elements. and 
it has had much to do with the late revival of inorganic chemistry. 
The latter branch of science, Jong comparatively neglected, has 
now gained new interest, and for it, in the near future, a great 
erowth can be prophesied. 

The immediate effect of the periodic law was to prove that the 
elements are connected with one another by general relations, and 
so to stimulate the behef in their possibly common origin. This 
view has many upholders, although it is also strongly opposed, but 
the weight of argument scems to bé in its favor. On philosophic 
grounds it is at least more probable than the opposite opinion, 
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which can not account in any way for the regularities which have 
been observed. From another sonree, partly physical and partly 
chemical, the theory of the unity of matter has received strong 
support, and this statement brings us to another of the greatest 
discoveries made during the nineteenth century—that of the spec- 
troscope and spectrum analysis. 

It was in 1860 that IXirchhoff and Bunsen added this new 
weapon to the arsenal of scientific research. The spectroscope 
itself, as an instrument, was an invention in the department of 
optics, but its applications to chemistry were among the most ob- 
vious and the most startling of its achievements. With its aid 
new clements were discovered—rubidium, cesium, thallium, in- 
dium, and gallium; in many lines of investigation it fonnd imme- 
diate use; but, more than all, it made possible the analysis of the 
heavenly bodies, and proved that the same kinds of matter exist 
throughout the visible universe. Before the day of the spectro- 
scope all speculation upon the chemistry of the stars was in vain; 
with its advent the material unity of planets, suns, and nebulee was 
made clear. ‘To the astronomer, a new eye was given; to the 
chemist, a new laboratory. Three sciences were brought to a 
single focus, and cach one gained in power thereby. 

In its appleation to what may be called chemical astronomy, 
one achievement of the spectroscope was particularly notable— 
namely, the rehabilitation of the nebular hypothesis. When the 
gigantic telescope of Lord Rosse had resolved some nebule mto 
clusters of stars, it was thought that all other nebulee might be of 
the same character; the visible basis of the hypothesis was gone. 
But the spectroscope soon fonnd among these celestial objects some 
which were truly clonds of incandescent gas, and so the nebular 
hypothesis received a new standing, becoming stronger than ever 
before. One point, however, was strange: these gaseous clouds 
were of the simplest composition; hydrogen and nitrogen were 
their chief constituents; how, then, could a world like ours origi- 
nate from them? 

Further investigation, to which IIuggins and Secchi were the 
chief coutributors, showed, however, that from nebula to planet 
there is a regular, progressive order of chemical complexity. The 
nebulee are simple; in the hotter stars a few more elements ap- 
pear; more still ean be detected in colored stars and the sun; but 
the planets, represented by our earth, are most complex of all. So 
far the facts; the scientific imagination now comes into play. If 
suns and planets were derived-by a process of condensation from 
such nebulre as exist to-day, perhaps the process of evolution was 
attended by an evolution of the chemical elements themselves. 
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Upon that supposition the facts become intelligible; without it the 
evidence is not easily co-ordinated. This hint, together with the 
suggestions offered by the periodic law, has made chemists more 
ready to consider the probable unity of matter, even though actual 
proof for or against the conception has not yet been attained. 
That the chemical elements are absolute and final few thinkers 
of to-day believe; the drift of opinion is mainly in one direction, 
but no element has yet been decomposed or transmuted into an- 
other. Some mathematical relations have been found connecting 
the atomie weights of certain elements with the wave lengths of 
their spectral lines, and this field of investigation is a promising 
one for the future. That the atomic weights are connected hardly 
admits of doubt; to the mass of the atom its rate of vibration must 
be related; to that vibration the lines in the spectrum are due. 
The clews are obvious, and it will be strange if they do not lead 
to important discoveries ere long. 


[To be eoncluded.| 


THE SOIENCE OF ART FORM. 


By D. CADY EATON. 


ASTE is so free and so subjective, so largely a matter of per- 
sonal feeling, that any selection or limitation of attractive 
objects would be met by plausible objection. Every honest and 
unprejudiced investigator must, however, admit nowadays that his 
individual taste may be informed and purified, and that he is under 
obligations to be ever ready to explain and to justify it. The day 
for the mere proclaiming of preference has passed. The procla- 
mation must be accompanied by explanations whieh will satisfy 
others, if they do not convince them, and which will be clear to 
one’s own understanding. The authoritative explanation, “I like 
this, I dislike that,” will no more pass current nor carry weight. 
Science has sufficiently studied the sentiments and emotions to 
know that they, too, are subject to laws which must be acknowl- 
edged and obeved. Exeitations for which there is no reasonable 
accounting, no justifiable source, must be relegated to the domain 
of folly. The reason for everything that appertains to thought 
and emotion, if not apparent, must be exposed and presented. Art- 
ists must explain their works to vulgar understanding. Writers 
must make their eriticisms plain to the humble intellect. The age 
in which we live takes nothing for granted, accepts no man’s ipse 
dixit, hates shams, is intolerant of secrecy, hypocrisy, and fraud. 
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I propose in this article, by contrasting good and bad examples, 
to pnt before readers a few of the simplest elements of decoration. 
You can hardly fail to note the differences, and when once the eye 
has acquired the habit of discriminating there is no reason why 
there should net follow a growth mm perception which will result 
in dehehitful and augmenting artistic enjoyvinent. No attempt is 
to be made to develop a system, nor, of course, to cover the whole 
ground of the subject. The object is simply to start perceptions 
in the right direction. : 

Almost all the ideas and the illustrations of this article are 
taken froin a httle work by ILenri Maveux, called La Composition 
Decorative. TTenvi Maveux is Professor of Decorative Art in the 
Eeole des Beaux-Arts in Paris. lis work is one of the series of 
the Bibliotheque de PEnseiqnement des Beaux-Arts, a series which 
should be among the 
very first works to be 
found in the hbrary of 
every student of art. 

The very first of Ma- 
veux’s Ulnstrations (Mig. 
1) introduces the style 
of the teaching of the 
volume and of this arti- 
cle.. Let me translate 
lus accompanying — de- 


rons { ar his 
Se . aa scription: “IIcre are two 
' Pes recipients of the same 


height, made of the same 
material, and with about 
equal care, Each has two handles and is decorated by the same 
number of fillets. The one marked uf is the work of an ordiary 
potter, without artistic metinet or education. The other, Bb, is a 
Greck vaze of fine and delicate taste. No one can fail to appre- 
chate the superiority of B to vl. The purity of its profile, the eraee- 
ful manner in whieh the handles are attached, the caleulated divi- 
sion of the fillets, establish at once a cousiderable ditference of 
artistie valne hetween the two objects” Tf Maveux were address- 
ing beeimmers he nieht add that ene reason why all jugs and vases 
are round is that the shape is the easiest to make. The potter’s 
wheel minst have been one of the very earliest inventions of semi- 
civilized races. Besides, as a drop of water is globular, it seems 
appropriate that Tiquids should he contained im round receptacles. 
A square jue would not ouly seem inappropriate, but it would be 
vely and perhaps diffealt to liandle, Notice in 2B how much better 


ih 


: SITITTEAAC 
SUT UI 


LaEE 


SCIENCE 


OF ART FORM, 687 


the different parts are distinguished: the neck from the body of 


the vessel, and the body of the 
vessel from the foot. Two fil- 
lets are also very appropriately 
put where the vessel is largest, 
and where they seem to convey 
a sense of increased strength 
exactly where the pressure is 
ereatest. You will find all the 
way through the study of orna- 
ment that utility, or use, is a 
fundamental principle which 
can not be violated without 1m- 
pairing beauty. 

Before presenting objects 
for comparison it may be well 
to pass in review the elements 
which compose all objects. 


Decoration is the application of ornament to form. 


-Trofil- 


a R accords continus 


Bice: 
L -Jyazcords contrasts 


Fie. 2. 


It therefore 


presupposes knowledge of both form and ornament, for form must 


be understood by itself, and or- 
nament by itself, before the 
proper ornament may be se- 
lected for the given form. The 
elements of form are length, 
breadth, and thickness. A math- 
ematical point is eoneeived to 
have no dimensicns, a mathie- 
matical line but one, and a math- 
ematical plane but two. Dut in 
actuality there is no tangible ob- 
ject without the third dimension 
—thickness. Still, where two 
dimensions are very much more 
prominent than the third—as, 
for instance, in a plaque, in the 
side of a room, in a single eleva- 
tion of a building, or whenever 
merely the surface of an object 
is viewed—the third dimension 
may be left out of econsidera- 
Lines and the surfaces 


tion. 


Coauusse dentemble 


they bound—that is, length and breadth—are the two elements ot 
form which play the chief part in decoration. 
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If the two vases which are represented in the view by vertieal 
and horizontal, straight and curved lines, were actually before us 
you would have difficulty in finding any vertical lines, and the hori- 
zontal lines would turn out to be circles, The lines in the view 
mark the apparent terminations of the surfaces. For purposes of 
study, however, you must regard objects of three dimensions as 
bounded by lines, just as they appear in photographs, drawings, or 
other flat representations, geometrie or perspective. In regarding 
objects from the point of view of decoration there is still another 
element to be considered; that is, the element of material, the sub- 
stance of whieh objects consist, for it is evident that the ornament 
which would be appropriate to 
wood, for instance, might not 
be appropriate to metal or to 
stone. The element of mate- 
rial is of great importance in 
practical decoration, but of less 
importance in theoretical deco- 
ration. Lines and surfaces are 
therefore the two chief ele- 
ments of decoration to be con- 
sidered at present. Color, be- 
ing an element of an entirely 
independent nature, will not 
be considered at all. 

First, lines. The lines 
down one side of an object 
may be called the profile of 
the object, while the lines sur- 
rounding the object may be 
called the contour or outline 
of the object. 

Profiles and outlines are made up of any number of straight 
and curved lines connected at any and every variety of angle. 
The view (Fig. 2) shows a few possibilities of combination of lines 
into profiles. The particular thing to be observed in these pro- 
files is that individual curves are preceded or followed by eurves 
which curve in the same direction or in the opposite direetion— 
that is, regarding the curves as concave or convex from a given 
side of the profile, sometimes a concave curve meets a coneave 
enrve, sometimes it meets a convex curve. In these partienlar pro- 
files the straight Hines which unite the enrves are so small and so 
insignificant that they appear as mere connections. Where the 
adjoining eurves are homogeneous the connection is ealled con- 
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tinuous—raccords continus, as Mayeux puts it. When the adjoin- 
ing curves are different, the connection is called contrasted— 
raccords contrastés. In the view all continuous connections are 
marked a; all contrasted connections are marked b. Now follow 
these lines up and down slowly and deliberately—not once or twice, 
but a number of times. See exactly where the connections occur, 
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and where the connections are continuous, and where they are con- 
trasted. In these profiles are shown forth and made evident two 
of the most important and general laws not only of ornament, but 
of all artistic composition: First, that connected curves of the same 
kind must run substantially in the same direction; and, second, that 
for purposes of strong contrast curves of different kinds must be 
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jomed—that is to say, that where contrasted connection is de- 
sired, the differenee in direction must be abruptly and sharply indi- 
cated. In the profiles in the view the various curves have been 
continued in dotted lines beyond the profiles, so as to bring ont 


and make clear these two laws. You sce that wherever there is 
a b. the dotted lines cross at, or nearly at, right angles, and that 
wherever there is an a. there is no crossing at all of the dotted lines. 
The essence of these two laws is of such importanee in all artistic 
and decorative composition that beginners might well be put to 
drawing profiles until the principles involved have been absorbed 
and made a part of artistic apprehension. The profiles in the 
view are all pleasing, beeanse the laws are observed. Try your 
hand at drawing profiles in which the laws are not observed, and 
you will quickly pereeive the difference. ‘The most beautiful of 
pure profiles are those presented by Greek entablatures. The most 
beautiful of Greek outlines are those presented by Greek vases. 
The beanties of Greek seulpture and of renaissance design belong 
so strictly to the domain of 
pure art that they may not 
be used for eomparison in 
an article on ornament. 

As outlines are com- 
posed of profiles, the same 
laws govern. That the 
eurved line is the line of 
beauty stands out most evi- 
dently in the study of an- 
tique designs. — Vertieal 
lines and horizontal lines 
are the limes of support and 
strength, and must always 
have proper consideration; 


but in pure ornament the ofice of straight lines seems to be con- 

fined to connecting curves and to emphasizing their eontrasts. 
The next view (Mig. 8) is to illustrate the progress already 

made, On the upper line are the three rongh outline sketehes for 
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modern articles, of which the final usc and destination are shown 
on the lower line. In the sketch to the left the fine effeet is pro- 
duced by a few eurves, of which the connections are boldly and 
finely contrasted. In the seeond sketch an equally pleasing effect 
is produced by curves, of which the prineipal ones are continuously 
connected, while in the third sketeh there is a pleasing exhibition 
of both kinds of connections. The lower line gives you your firat 


Contours batards et indécis. 


notion of the use of ornament in marking and embellishing the 
lines of form. 

The next view (Fig. +) exposes forms in which the above laws 
are violated, and by whose ugliness vou can not fail to be impressed. 
On the top line are objeets of which the curves are so weak and 
undecided that it would be difficult to state whether the connec- 
tions are continuous or eontrasted. In the second line is shown 
how ugly is the effect when straight lines are substituted for curved 
lines, and in the third line is shown how ugly effects may be pro- 


Mauwvars 


ei } 88h ie 


dueed even by curved lines when not used in obedience to some 
accepted and apprehended principle. 

There is another presentation of form which is in reality but 
a modification of profile, but which, because it looks as if it had 
been separately applied, and also because it is separately treated 
in books, must be considered bv itself. The term “ molding” has 
been given to variations in surfaces which have both useful and 
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ornamental uses. Moldings are as old as architecture, and vary 
with schools of architecture. 

Tn the next view (Fig. 5), taken from Mayeux’s work, are given 
the most ordinary Greek moldings with their French names. How- 
ever necessary it must be for the architect, and however admirable 
it may be for the art student, to know the names of all moldings 
by heart and to be able to describe each one accurately, such pro- 
ficiency is not required at present and is not neeessary for the 


Fie. 19, 


understanding of the present theme. Some moldings have square 
edges, some round, ‘The curved edges of some are simple, of 
others complex. Each has its name, and of some the name is 
descriptive. The term molding would seem to indicate that mold- 
ings were made apart and subsequently applied to the main objeet. 
Whatever be the origin of moldings, the saine rules apply to them 
which apply to other profiles, with the additional rule that mold- 
ings must always be kept subordinate to the principal objeet. For 
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instance, in the view (Fig. 6) the pedestal marked bon is good, 
because the body of the pedestal is the principal object and it 
is clearly seen that the moldings at the base and at the top are 
subordinate and merely ornamental, while the pedestal marked 
mauvats is decidedly bad, because more vertical space is given 
to the moldings than to the shaft, confusing outline, weaken- 
ing the shaft, and destroying the sense of strong and steady 
support. 

Readers may at once make use of the information already ac- 
quired by seeing how these rules apply to their own lamps, candle- 
sticks, pieces of furniture, ete. 

The next view (Fig. 7) shows incidentally how much better it 
is under all circumstances to mark with fillets and lines the changes 


P 
~ 


eececocec®) 


from one curve to another, for you certainly see how much more 
substantial character and beauty has B than A. 

Finally, let it be said, and said emphatically, that though there 
are profiles which require the use of the compass to draw them, 
and though all architectural details must be worked out with mathe- 
matical accuracy, those profiles and outlines are the most beautiful 
where it is evident that artistic skill governing a free hand has 
controlled and where mechanical. assistance is so subordinate as to 
be overlooked. 

There is very little to be said about surfaces or forms of two 


604 POLTLENER SCTE NCE SWRON TILEY. 


dimensions. The principal requirement is that outlines should be 
agreeable and inust be well defined. In fact, the two qualities are 
inseparable, for a well-defined outline is agreeable and a badly 
defined one is sure to be disagreeable. By well-defined is meant 
that its particular shape should easily appear and be clearly dis- 
tinguishable. For instanee, a square shonld appear with sides dis- 
tinetly equal; a cirele should lave but one center. Jn an archi- 
tectural opening either areh or entablature should prevail, and the 
character of the arch shonld be evident. In the examples pre- 
sented (Fig. 8) in the view these 
principles are violated. The first 
figure is so clearly a square that at 
first, and before you have examined 
it closely, vou think it is a square. 
It leaves an indefimte and = econse- 
quently disagreeable impression. The 
same eriticism applies to the seeond 
objeet, apparently a mirror. The 
vlass is round, but the frame is so 
irregular that the impress of the cir- 
cle is destroyed, and there is left an 
undecided and therefore uneoimfort- 
able sensation. In the third example 
the areh is so poorly defined and so 
weak, while the entablature above it 
is so strong and so prominent, that 
the result is a composition that fails 
to give pleasure, because no distinet 


Fre, 12, idea is conveyed. Jn the last exam- 

ple the outlines of the arch are so in- 

definite that its character is mdistinguishable. You can uot see 
whieh prevails, the round areh or the potted arch. 

The same principles apply to smaller objects and to details, 
as seen in the next view (lig. 9). To the left the date plate on 
top is bad in comparison with the one beneath it, becanse its 
direction iz not so well marked and its corner projections are 
too Jarge. In the Iambreqnins on the right, those are good in 
which the eeneral direction is properly marked, and in which 
-ubdivisions are kept properly subordinated. Lambreqiins have 
fooemtirely gone out of use nowadays that it is difficult te re- 
eall the time when they were regarded as indispensable parts of 
Parniture, 

There is one other point to whieh vour attention should be 
called that is, stabilitv. Tf an objeet be intended to stand, its 
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center of gravity should be so well within its base that there will be 
no danger of its being upset by the ordinary uses to which it is 
exposed. Pots and pans, pitchers, lamps, and candlesticks, of gen- 
eral and daily household use, should have bases so broad and weight 
so low that the accidental bump of the inexperienced “ help” will 
not be inevitably fatal. 

When utensils are made more for show than for use, as those 
in Fig. 10, and are to oceupy places of comparative security, beauty 
inore than utility may be considered in the proportions of their 
supports. Where utility has disappeared altogether and the sug- 
gested outline of a vase, for instance, is used for purely ornamen- 
tal purpose, supports may be done away with altogether, as appears 
in these drawings of Italian tapestries of the seventeenth century 
(Fig. 11). 

The stability of pendant objects must also be considered. It 
is evident that the perpendicular line of suspension must be the line 
of equilibrium, and that these two must correspond with the de- 
sign (Fig. 12). Whether any objects should under any cireum- 
stanees be exposed to the real and apparent danger of falling is a 
question. We have got so into the habit of hanging pictures, en- 
gravings, and other works of art in our houses, and of seemg them 
hung in galleries, that we have lost sight of the incongruity of the 
eustom. Pietures should be impaneled, and be permanent parts of 
the walls on which they appear. But, then, how eould they be 
moved when owners tire of them, or tire of their houses, or how 
could they be gathered together in museums for purposes of study 
and public enjoyment? Picture frames are of comparatively mod- 
erninvention. The idea of buving a pieture for the purpose of sell- 
ing it again was not entertained before the fifteenth century. Pic- 
tures were as substantial parts of churches and houses as were 
shrines and fireplaces. 

Having very cursively reviewed the elements of form, we are 
in a position to understand decoration, which is simply the appli- 
cation to form of ornament. 


Tne highest authenticated points at which flowering plants have here- 
tofore been found growing upon the Andes are at about 17,000 feet, al- 
though the Kew Herbarium eontains several specimens labeled as having 
been found at altitudes of from 17,000 to 18,000 feet. Sir Martin Con- 
way has brought back from his reeent explorations in the Bolivian moun- 
tains at least half a dozen speeies from 18,000 feet and upward, the high- 
est being from about 18,500 feet. They include a saxifrage, a mallow, a 
valerian, and several Composite. Composite likewise attain the upner 
limit of phanerogamous vegetation in Thibet, where, in latitudes from 
30° toa 34°. one was found by Dr. Thorold at 19,000 feet. 
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STEAM TURBINES .AND TIGH-SPEED VESSELS.* 
By vane Hox. CELARLES AL PARSONS, FOROS. 


LL heat engines at present in use take in heat from a souree 
LM ata high temperature and diseharge most of it at a lower 
temperature, the disappearance of heat in the process being the 
equivalent of the work done by the engine. In all cases at the 
present time the souree of heat is from fuel of some kind, and 
after working the engine the residue is discharged in the ease of 
the steam engine either to the condenser or in the exhaust steam 
when non-condensing. In the gas engine it is discharged in the 
waste gases and into the water jacket around the cylinder. 

The earliest reeords of heat engines are found in the Pneu- 
maties of Hero of Alexandria, about 200 n.c. He deseribes a 
reaction steam: turbine, a spherical vessel mounted on axes supplied 
with steam through one of the trunnions from a boiler beneath; 
the steam eseaping through two nozzles diametrically opposite to 
each other and tangential to the sphere, causing the sphere to 
rotate by the reaction or momentum of the issuing steam, and anal- 
ogous to a Barker’s water wheel. 

Thus, the first engine deriving its motive power from fuel was 
a crude form of steam turbine, and though it could have been ap- 
plied to useful work, and could easily have been made sufficiently 
economical to replace manual and horse power in many instances, 
yet it Jay dormant till 1629 a. p., when Bianca suggested the same 
principle in a different form. Bianea’s steam turbine consisted 
simply of a steam jet fed from a boiler impinging against vanes or 
paddles attached to the rim of a wheel which was blown round by 
the momentum of the steam issuing from the jet. 

The piston engine is, however, of comparatively modern origin, 
and dates from about the year 1700 a.p. Engines of this class 
are so well known that it suffices to say that they have been prac- 
tically the sole motive-power engines from fuel in use from 1700 
up to 1845, and have constituted one of the most important factors 
in the development of modern engineering enterprise. 

Air engines were introduced about the year 1845, and although 
the larger engines of the Stirling type were very economical in fuel, 
yet, on account of the inherent diffieulty of heating large volumes 
of air within metal chambers or pipes—a difficulty arising from the 
low couductibility of air and consequently the overheating and 


* Abetrner of the Presidential Address to the fistitution of Jumor Engineers, November 
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burning of the metal—they have only come into commercial use for 
very small powers. 

During the last thirty-five years gas engines have been per- 
feeted, and more recently oil engines, and in point of effielency 
both convert a somewhat larger percentage of the heat energy of 
the fuel into mechanical energy than the best steam engines. All 
successful oi] and gas engines are at present internal-combustion 
engines, the fuel being burned in a gaseous form inside the working 
eylinder. 

Very numerous attempts have, however, been made to construct 
internal-combustion engines to burn solid fuel instead of gas. 
Some have been so far successful as to work with good economy in 
fuel, but the bar to their commercial success has been the cutting 
of the cylinder and valves by fine particles of fuel. This difficulty 
is not present when the fuel is introduced in the gaseous or liquid 
form, and hence the success of gas and oil engines; but could this 
difficulty be overcome, the solid fuel would be the cheaper to use. 

Internal-combustion engines, gas engines, oil engines, eannon, 
etc., owe their superior economy in fuel to the very high tem- 
perature at which the heat is transferred from the fuel to the work- 
ing substance of the engine, and consequently the great range of 
temperature in the working substance of the engine. In steam 
engines the temperature is limited by the practical difficulties of 
deterioration of metal and materials involved in the construction. 

About fifteen years ago I was led by circumstances to investi- 
gate the subject of improving the steam turbine. In recent times 
several attempts had been made to apply steam turbine wheels of 
the Hero and Bianca types to the driving of circular saws and fans. 
The velocity of rotation with either of these types must necessarily 
be very high in order to obtain a reasonable efficiency from the 
steam, a velocity much in excess of that suitable for the direct 
driving of almost all classes of machinery; gearing was considered 
objectionable, and it therefore appeared desirable to adopt some 
forin of turbine in which the steam should be gradually expanded 
in sinall steps or drops im pressure so as to keep the velocity of flow 
sufficiently low to allow of a comparatively moderate speed of rota- 
tion of the turbine engine. 

The method adopted was to gather a number of turbines of the 
parallel flow type on to one shaft and contained in one case, the 
turbines each consisting of a ring of guide and a ring of moving 
blades, the suecessive rings of blades or turbines being graduated 
in size, those nearer the exhaust end being larger than those near 
the steam inlet, so as to allow a gradual expansion of the steam 
during its passage through the turbines. 


STEAM TURBINHS AND HIGH-SPEHD VESSELS, 699 


The form of the turbine was that of a rotating drum, with out- 
wardly projecting rings of blades which nearly touched the contain- 
ing eylindrieal case, and on the ease inwardly projecting rings of 
enuide blades whieh nearly touched the drum. In the first exam- 
ples of the engine there were two groups of turbines right- and 
left-handed on each side of the steam mlet, the exhaust taking 
place at each end of the turbine case, so as to completely balance 
end pressure from the steam. More recently one series of tur- 
bines only has been used, those on the other side of the steam inlet 
being replaced by packing rings or rotating balance pistons which 


Poa. vo snews THE ARRANGEMENT oF Moving BLapes ann Guipe Vanes mn a Parsons’s 
Tenpixe. The tep outer cover bas been renoved, The eylinder containing the revolving 
barrel has, as will be seen, a greater internal diameter than the diameter ot the drum. 
le is the annular space thus formed through which tie steam flows and which contains 
the revolving blades and the fixed guide blades. Between each two rings of moving 
blades there is a ving of guide blades, the latter being keved inte the containing case, 
The vanes are set at an angle, so that the steam acts on them as wind on the sails of a 
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balanee the end pressure and divert the whole of the steam through 
the turbines on the other side. 

The steam entering the annular space between the shaft and 
the ease passes firstly through a ring of guide blades attached to 
the case, and is given a rotational direction of flow; it then passes 
to the sueceeding ring of blades attached to the shaft, by which its 
direction of rotation is reversed, thereby impressing the difference 
of its rotational momentum in torque to the shaft. The steam 
then passes to the second ring of guide blades, and the process is 
repeated, and so on, gradnally expanding by small increments at 
each ring of blades; the succeeding rings of blades get longer and 
wider, and at intervals the diameter of the turbine drums, eylin- 
ders, and rings are also increased. In condensing turbine engines 
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of the larger size an expansion ratio in the turbines of one hundred- 
fold and upward ts attained before the steam passes to the exhaust 
pipe and eondenser. 

The loss of power present in engines of the piston elass, due to 
evlinder condensation arising from the variation of steam pressure 
in the evlinder, is not present in the steam turbine, as the steam 
pressure remains constant at each turbine ring and each part of the 
evlinder and barrel, and the numerous tests of steam consumption 
that have been made have shown that eompound steam turbine 
engines of moderate sizes when working with a condenser are com- 
parable in steam consumption per effective horse power with the 
best compound or triple condensing steam engines of the piston 
type. They have been eonstrueted in sizes up to about one thou- 
sand horse power for driving alternators and dynamos, and several 
sets of about two thousand horse power are nearing completion. 

The applieation of the compound steam turbine to the propul- 
sion of vessels is a subjeet of considerable general interest, in view 
of the possible and probable general adoption of this class of engine 
in fast vessels. 

In the turbine is found an engine of extremely light weight, 
with a perfectly uniform turning moment, and very economical in 
steam in proportion to the power developed, and, further, it can be 
perfectly balanced so that no pereeptible vibration is imparted to 
the ship. The problem of proportioning the engine to the serew 
propellers and to the ship to be driven has been the subject of 
eostly experiments extending over several years, with the result 
that a satisfactory solution has been found, giving very economical 
results in regard to pounds of steam consumed in the engines per 
effective horse power developed in propelling the vessel, results 
which are equal or superior to those so far obtained with triple- 
expansion engines of ordinary type in torpedo boats or torpedo- 
boat destroyers. ‘The arrangement adopted may be best deseribed 
by saying that instead of placing, as usual, one engine to drive one 
screw shaft, the turbine engine is divided into two, three, or some- 
times more separate turbines, each driving a separate serew shaft, 
the steam passing sueeessively through these turbines; thus when 
there are three turbines driving three shafts, the steam from the 
boiler passes through the ligh-pressure turbine, thence through 
the intermediate, and lastly through the low, and thenee to the 
condenser. 

As to the propellers, these approach closely to the usual form. 
It has, however, been found hest to place two propellers of approxi- 
mately the same pitch on each shaft at some considerable distance 
apart, so that the after one shall not be seriously affected by the 
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wash of the one im front. The advantage of this arrangement is 
that a sufficient blade area is obtained to carry the thrust neces- 
sary to drive the vessel with a lesser diameter of propeller, and so 
permitting of a higher speed of revolution of the engines. 

The problem was complicated by the question of cavitation, 
which, though previously anticipated, was first practically found to 
exist by Mr. Thornyeroft and Mr. Barnaby in 1894, and by them 
it was experimentally determined that cavitation, or the hollowing 
out of the water into vacuous spaces and vortices by the blades of 
the propeller, commences to take place when the mean thrust pres- 
sure on the projected area of the blades exceeds eleven pounds and 
a quarter per square inch. This limit has since been corroborated 
during the trials of the Turbinia. 

This phenomenon has also been further investigated in the case 
of model propellers working in an oval tank of water, and to per- 
mit of cavitation at more mederate speeds than would otherwise 
have been necessary, the following arrangement was adopted: The 
tank was closed, plate-glass windows being provided on each side, 
through which the propeller could be observed, and the atmospheric 
pressure was removed from the surface of the water by an air 
pump; under this condition the only forces tending to prevent 
cavitation were the small head of water above the propeller, and 
capillary attraction. 

In the case of a propeller of two inches in ‘diameter, cavitation 
commenced at about twelve hundred revolutions, and became very 
pronounced at fifteen hundred. Had the atmospheric pressure not 
been removed, speeds of twelve thousand and fifteen thousand 
respectively w ould have been necessary. 

Photographs were taken with a camera ae for the purpose, 
with a focal plane shutter giving an exposure of about one thou- 
sandth of a second, the illumination being by sunlight concentrated 
on the propeller fiat a twenty-four-inch concave mirror. 

Photographs were also taken by intermittent ilumination of 
the propeller from an are lamp, the arrangement consisting of an 
ordinary lantern condenser, which projected the beam on to a 
small eoncave intrror, mounted on a prolongation of the propeller 
shaft, the reflected cain being caught by a small stationary eon- 
cave mirror at a definite position in each revolution and reflected 
on to the propeller. By this means the propeller was illuminated 
in a definite position at each revolution, and to the eve it appeared 
as stationary. The eavities about the blades could also be clearly 
seen and traced, the photographs being taken with an ordinary 
eamera and about ten seconds’ exposure. 

A series of experiments was also made with model propellers in 
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water at and just below the boiling point, dynamometric measure- 
ments being taken of power and thrust with various widths of pro- 
peller blade, the conclusion arrived at being that wide and thin 
blades are essential for fast speeds at sea, as well as a coarse pitch 
ratio of propeller. 

The first vessel fitted with steam turbine machinery was the 
Turbinia. She was commenced in 1894, and, after many altera- 
tions and preliminary trials, was satisfactorily completed in the 
spring of 1897. Her principal features are: Length, one hundred 
feet; beam, nine feet; five-foot draught of water under the pro- 
pellers; forty-four tons and a halt displacement on trial; she is 
fitted with a water-tube boiler of eleven hundred feet total heating 
surface, and forty-two square feet of grate area, with closed stoke- 
holds supplied with air from a centrifugal fan mounted on a pro- 
longation of the low-pressure turbine shaft. The engines consist 
of three compound steam turbines, high pressure, intermediate, 
and low pressure, each driving one screw shaft; on each of the 
shafts are three propellers, making nine in all; the condenser is 
of the usual type, and has four thousand square feet of surface. 

When officially tested by Professor Ewing, F. R.8., assisted by 
Professor Dunkerley, she attained a mean speed on a measured 
mile of thirty-two knots and three quarters, and the consumption 
of steam for all purposes was computed to be fourteen pounds and 
a half per indicated horse power of the main engines. Subse- 
quently, after some small alterations to the steam pipe, she was 
further pressed, and is estimated to have reached the speed of 
thirty-four knots and a half. She was, and still is, therefore, the 
fastest vessel afloat; she has been out in very rough weather, is 
an excellent sea boat, and at all speeds there is an almost complete 
absence of vibration. 

In the Turbinia the exceptional speed results principally from 
two causes: 1. The engines, screws, and shafting are exceptionally 
light. 2. The economy of steam in the main engines is greater 
than usual. . 

At full speed the steam pressure in the boiler is two hundred 
and ten pounds; at the engines, one hundred and seventy-five; and 
the vacuum in the condenser twenty-seven inches, representing an 
expansion ratio in the turbines of about one hundred and ten after 
allowance has been made for wire-drawing in the exhaust pipe. 

The first vessels of larger size than the Turbinia to be fitted 
with steam turbine machinery are the torpedo-boat destrover Viper 
for the British Government, and a similar vessel for Messrs. Sir 
W. G. Armstrong, Whitworth & Company. 

These vessels are of approximately the same dimensions as the 
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thirty-knot destroyers now in her Majesty’s service, but have 
shghtly more displacement. The boilers are about twelve per 
cent larger, and it is estimated that upward of ten thousand horse 
power will be realized under the usual conditions, as against sixty- 
five hundred with reciprocating engines. 

The engines of these vessels are in duplicate. Towo screw shafts 
are placed on each side of the vessel, driven respectively by a ligh- 
and a low-pressure turbine; to each of the low-pressure turbine 
shafts a small reversing turbine is permanently coupled for going 
astern, the estimated speed astern being fifteen knots and a half, 
and ahead thirty-five knots; two propellers are placed on each 
shaft.* 

The latter of these two vessels has commenced her preliminary 
trials, and has already reached a speed of thirty-two knots. The 
manipulation of the engines is a comparatively simple matter, as 
to reverse it is only necessary to close one valve and open another, 
and, owing to there being no dead centers, small graduations of 
speed can be easily made. 

In regard to the general apphcation of turbine machinery to 
large ships, the conditions appear to be more favorable in the case 
of the faster class of vessels such as eross-Channel boats, faster 
passenger vessels, cruisers, and liners; in such vessels the reduction 
in weight of machinery, as well as economy in the consumption of 
coal per horse power, are important factors in the case, and in some 
vessels the absence of vibration, both as regards the comfort of 
passengers, and in the ease of ships of war perniitting greater aecu- 
racy in sighting of the guns, is a question of first importance. 

As regards cross-Channel boats, the turbine svstem presents ad- 
vantages in speed, absence of vibration, and, owing to the smaller 
diameter of the propellers, reduced draught. 

As an instance, a boat of two hundred and seventy feet length, 
thirty-three feet beam, one thousand tons displacement, and eight 
feet six inches draught of water could be constructed with spacious 
accommodation for six hundred passengers, and with machinery de- 
veloping eighteen thousand horse power; she will have a sea speed 
of about thirty knots, as compared with the speed of nineteen to 
twenty-two knots of the present vessels of similar size and accom- 
modation. 

It is, perhaps, interesting to examine the possibilities of speed 
that might be attained in a special unarmored cruiser, a magnified 
torpedo-boat destrover of hght build, with seanty accommodation 


* On her second trial trip the Viper attained a mean speed of 34.8 knots, her fastest 
trial! being over 55 knots, or about 41 statute miles per hour, with an indicated horse power 
of 11,000, This vessel is of about 250 tons displacement, 
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for her large crew, but equipped with an armament of light guns 
and torpedoes. Let us assume that her dimensions are about double 
those of the thirty-knot destrovers, with plates of double the thick- 
ness and specially strengthened to correspond with the increased 
size—length, four hundred aud twenty feet; beam, forty-two feet; 
maximum draught, fourteen feet; displacement, twenty-eight hun- 
dred tons; imdicated horse power, eighty thousand; there would be 
two tiers of water-tube boilers; these, with the engine space, coal 
bunkers, ete., would occupy the whole of the lower portion of the 
vessel; the crew's quarters and guns would be on the upper decks. 
There would be cight propellers of nine feet in diameter revolving 
at about four hundred revolutions per minute, and her speed would 
be about forty-four knots. 

She could carry coal at this speed for about cight hours, but 
she would be able to steam at from ten to fourteen knots with a 
small section of the boilers more economieally than other vessels 
of ordinary type and power, and, when required, all the boilers 
could be used, and full power exerted in about half an hour. 

In the case of an Atlantie liner or a cruiser of large size, tur- 
bine engines would appear to present some considerable advantages. 
In the first place they would effeet a reduction in weight of ma- 
chinery and some increase in eeonomy of fuel per horse power 
developed, both thus tending either to a saving in eoal on the one 
hand, or, if preferred, some increase in speed. 

The advantages are, however, less pronounced in this class of 
vessel] on account of the smaller relative power of the maehinery 
and the large quantity of coal neeessary for long voyages, but the 
complete absence of vibration at all speeds, not to mention many 
minor considerations of saving in cost and reduced engime-room 
staff, are questions of considerable importance. 


& SUNRWIVAL OF ALEDIASVAL CREDULITY. 
By Proresson EE. oP. EVANS, 
[ Conclude d | 


Lc the seventeenth vear of her age Miss Diana Vaughan joined 
the Freemasons, entermg the lodge (“triangle”) of ® The 
leven Seven,” at Louisville, and passing rapidly through the differ- 
ent erades until the “ Elect Palladistic Knighthood ” was eonferred 
Upon her after she had even satisfactory proofs of her Luciferian 
orthodoxy. One thing she refused to do-- namely, to stab the host 
with a dageer—sincee this aet implied a recognition of the saecra- 
mental character of the Eucharist. She mamtained that there 
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would be no sense in piereing the consecrated wafer unless it was 
believed to be the real body of Christ; but as she rejected the 
doctrine of transubstantiation as a childish superstition, she was 
unwilling to make a fool of herself by assaulting a piece of ordi- 
nary bread with a show of wrath. She would not hesitate to com- 
nit sacrilege, but did object to being silly. This scruple, or rather 
this lively sense of the ridiculous. rendered her unpopular with the 
Freemasons, masmuch as it marred the performance of their most 
important and impressive Satanic eeremony, and tlius gave her 
rival, Sophia Walder, an advantage, which she was quick to im- 
prove, 

We need not follow the career of Sophia Walder, known to 
the infernals as Sophia Sapho. She is said to have been born in 
Strasburg, September 29, 1863, as the supposititious daughter of 
a Protestant parson, Phitias Walder, and a Rosicrucian dame, Ida 
Jacobsen, with whom the clergyman lived after having murdered 
his wife in Copenhagen. Her real father, however, was the devil 
Bitru, who declared her to be the predestined great-grandmother 
of antichrist. In 1896, while in Jerusalem, she gave birth to a 
daughter, the grandmother of antichrist; this child was also of 
demoniae paternity. Owing to her uncompromising Luciferian- 
ism, she was a favorite of the Freemasons, and excited the jealousy 
of Diana Vaughan, who tells with zest of the practical Jokes played 
on her. Thus, at a banquet of the Freemasons, somebody put a 
few drops of Lourdes water in her glass of lemonade, which caused 
terrible pain and threw her into spasms, from whiel she finally 
found relief by vomiting fire. This incident is cited by a Catholic 
writer, Dr. Michael Germanus,* in his Seerets of Hell (Gehermnisse 
der [Téile), as conclusive proof that “ Sephia was possessed.” 

Bitru’s proclamation 
of Sophia Sapho as the 
prospective great-grand- 


mother of the incarnate 
antichrist is given im fr PRES), 
full. It was dictated im : 

Latin by Bitrn at a meet- 

ing of Freemasons in Italy, and written down by Luigi Revello, 
and bears the devil’s signature. composed of Satanic signs and 
symbols, darts, sword, cords, lightning, bugle-horn, trident, and 
erowing cock. 


* Michacl Germanus (a Latinization of * Der deutsche Michiel” the personification of 
the German nation, analogous to the English “John Bull and the American * Brother 
Jonathan’) is the pseudenvin of a priest, Parson Kiinzle, of Feldkirch, in the Tyrolese 


Voralbers, 
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This chmax of absurdity ought to have served to expose the 
trickery and trumpery of the whole affair, but it produced the very 
opposite effect. Dr. Germanus refers to * Bitru’s sign-manual as 
highly interesting,” and characterizes “ the doeumentary evidenee 
as thoroughly convineing ”; those who refuse to recognize the truth 
in the face of such positive proof he accuses of imitating the ostrich 
and willfully shutting their eves to the hght.* 

The salvation of Diana Vaughan is described as due to her in- 
tense admiration for Joan of Are, a feeling which was ardently 
fostered by the priests with whom she chanced to come im contact. 
One day, as she was attended by Asmodeus, Astaroth, Beelzebub, 
and Moloch, incarnate in “the counterfeit presentment ” of fine 
gentlemen, she obeyed a sudden and irresistible impulse to invoke 
the Maid of Orleans, when these devils were immediately stripped 
of their disenise, and stood before her in their true character as 
imps of hell, with hoofs and horns, and emitted an intolerable 
stench. No sooner did they perceive that they were unmasked 
than they vanished with a fearful howl. This miracle made a deep 
impression upon her, and led to her conversion. She took refuge 
ina Parisian cloister, and, after severe penance and proper instruc- 
tion, was received into the bosom of the Catholic Chureh. Dur- 
ing this period of penitential seclusion she wrote her Memoirs, 
which produced an iminense sensation in clerical circles, and were 
pronounced by a high ecclesiastical dignitary to be “ worth more 
than their weight ia gold.” 

It must be confessed that in weaving this tissne of fabrications 
Taxil showed consummate skill as a romancer and a profound knowl- 
edge of the possibilitics of human credulity. Ue made a happy Int 
in calling the heroine of his Styvgian story Diana, since in the 
annals of witcheraft the pagan goddess of the chase is wont to fre- 
quent the nocturnal assemblies of demons, and in medieval theol- 
ogy the phrase “ congressus Sabathi cum Diana” was a common ex- 
pression for intercourse with Satan, Another masterly stroke was 
to represent her deliverance from the snares of evil spirits and the 
hallucinations of Lueifcriantsinm as a miracle of grace wrought 
through the mediation of Joan of Arce, thus furnishing an argu- 
ment in favor of the canonization of the Maid of Orleans, which 
the cleverest adrocatus diaboli would be mable to answer. At 
this tine Tasil prepared alzo a Catbolie prayer book entitled 

= ON photographic reproduction of this docuient is sivertin Diana Vaughan's biography 


of the tralia Statesman Crispi, which contains numerous illustrations and portraits of 


> or Masonic 


Crispi, Mazzini, Lenin, Garibaldi, Giadape Bronoe, and other ‘¢ Patladists,’ 
worshipers of Satin, The original French title of the hook is “Le 85e.. Crispi, Un 
Palladi-te Homme a! Btat démasqué, Biographie documentée du Héros depuis sa Naissance 


jusqu’ asa deuyitune Mort, Par Miss Diana Vauedian.” 
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Eucharistic Novena, published under the name of Diana Vaughan, 
and containing forms of supplication against unbelief, worldly i- 
difference and lukewarnimess, hardness of heart, blasphemy, and 
unchastity. The covert sarcasm which pervades the entire manual 
of devotion comes out most clearly in the section on the violation 
of the seventh commandment. A copy of the work, which had 
been approved by the Archbishop of Genoa, was sent to Cardinal 
Paroechi, with a letter signed “Your Eminence’s most devoted 
servant in Jesus, Mary, and Joseph, Diana Vaughan,” and five hun- 
dred franes, of which two hundred and fifty were to be used for 
organizing an international antimasonic congress, and the rest to 
be given as Peter’s pence to the Pope. The eardinal replied with 
great cordiality to his “ dear daughter in our Lord,” eailed her con- 
version “one of the most glorious triumphs of grace,” and added, 
“T am reading at this very moment your Memoirs with burning 
interest.” He gave her his blessing, and conveyed “the thanks 
and special benediction of his Holiness.” Numerous letters of a 
hike character were received from the Vatican. On May 27, 1896, 
the General Seerctary of the Apostolic See, Verzichi, wrote that 
“his Holiness had read her Lucharistic Novena with extreme pleas- 
ure”; two months later the Pope’s private seeretary, Vincenzo 
Sardi, thanked her in the name of Leo XIII for her exposure of 
Crispi, and bade her “ continue to write and to unmask the godless 
sect,” and the Civilla Cattolica, the official organ of the papacy, 
praised her “inexhaustibleness in precious revelations, which are 
unparalleled for their accuracy and usefulness. Freemasonry is con- 
founded, and seeks to evade the blows of the valiant championess 
by denying her existence, and treating her as a myth. It is a 
pitiable shift, but 'reemasonry can find no better refuge.” “ Your 
pen and your piety,” wrote Monsignore Villard, October 15, 1896, 
“are predestined to demolish the foes of mankind. The good 
works of the saints have always met with opposition, and it is no 
wonder, therefore, that yours should be combated.” 

Naturally, there was intense curiosity to see this new convert 
and powerful defender of the faith. This inquisitiveness was easily 
allayed at first by the plea that the cloister to which she had retired 
must be kept secret, in order that she might be safe from assassina- 
tion by the I'reemasons. Meanwhile the medium of correspond- 
ence was a bright American girl, emploved as copyist in a Parisian 
typewriting establishment, who wrote all the letters at Taxil’s die- 
tation, and received a monthly salary of one hundred and fifty 
franes for her services. After a time he deemed it politic to intro- 
duce her privately to select circles of Catholics, who were therebv 
enabled to testify to her existence, since they had seen and con- 
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versed with her.e The following incident may be mentioned to 
illustrate the adroitness with which she played her part: M. Pierre 
Lautier states that he once breakfasted with her, and offered to 
pour a little Chartrense into her coffee, but she refused it with a 
singular sign of aversion, and took a few drops of old cognae in- 
stead. As an ex-Luciferian, she instinctively shrank from a drink 
made ina cloister, or what she called “an Adonaite liquor.” That 
she should have thought of such a feint on the spur of the moment 
indicates that she had not only made a thorough study of her role, 
but also had been endowed by Nature with genuine theatrical tal- 
ent. A full account of the solemn sham, published in the Revue 
Mensuelle, served to strengthen the faith of waverers in the reality 
of Diana Vaughan, and furnished an adinirable opportunity for 
discoursing on the difficulty of throwing off Satanic influences; for 
here was a voung lady who, although she had received absolution 
and thus become a child of grace, could not forget the terrible effect 
of a few drops of Lourdes water on one of her former demonola- 
trous associates, and recoiled with horror from a glass of Char- 
treuse. Taxil and his confederates confess that they often “ dou- 
bled up with langhter ” over the suecess of their imposture, and 
indulged in jokes about it in their writings. Thus Dr. Bataille, 
in the first volume of The Devil in the Nineteenth Century, re- 
marks, as a peculiarity of Diana Vauglian, that she “is very fond 
of wearing male attire,’ but no allusions of this kind, however 
pointed, scemed to have excited any suspicion of guile in minds 
predisposed to credulity by Nature and by education. 

Tanil’s lone series of inyvstifications, extending over a dozen 
years, culminated in the convocation of an antimasonie congress 
at Trent, on September 26, 1896, to the president of which Leo 
NITT addressed an apostolical brief with his benediction, and ex- 
pressed the hope that the assembled representatives of the Chureh 
would not rest until the “ detestable seet ” had been unmasked and 
the evil utterly eradicated. A “central executive committee,” 
consisting of a score of Italian papists, issued a circular suinmoning 
all Catholics to join “the new crusade,” and declaring that the 
Vatican had now raised a war-crv against Freemasonry, “the den 
of Satan,” as it did eight centuries ago against Islam. Taxil was 
received with ovations, and did not hesitate to poke fun at the 
venerable prelates to their very faces. With an assumption of 
modesty he reproved them for what might be misplaced enthu- 
siasm. © One ean never be sure,” he said, “of a converted Free- 
mason, but must alwavs fear lest he may return to his former 
friends. Not until the convert is dead ean one be wholly free from 
this anxiety. T am well aware that this general principle applies 
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also to myself.” But even this daring dash of irony, hardly hidden 
under the gauzy disguise of self-distrust, did not cool the ardor of 
his admirers, who continued to greet the harlequin with “ Lvriva 
Taxvil!” Wis photograph hung among the pictures of the saints, 
and the mere mention of his name called forth loud applause, where- 
upon the prince of mountebanks rose and bowed. .\ few Germans 
had the good sense and conrage to protest against these demonstra- 
tions, and to doubt the existence of Diana Vaughan and the sin- 
eerity of Taxil, whose sole object, as Dr. Gratzfeld asserted, was 
to “lay a snare for Catholics and anti-Freemasons, and scoff at 
them when they are caught init.” This skepticism created intense 
excitement, and was severely rebuked by an Italian priest and a 
Parisian prebendary, who averred that they knew Diana Vaughan 
personally, and could vouch for her saintliness. A French monk 
used such violent language in his reply to Dr. Gratzfeld that the 
presiding officer, althongh indorsing his views, felt constrained to 
call him to order. “ Any doubt of Diana Vaughan’s existence or 
of the genuineness of her revelations,” eXclaimed‘the Abbé de Bes- 
sonies, “is a sin against the aitimasonic cause!” The Spanish 
delegates introduced a resolution demanding that all Freemasons 
should be legally incapacitated to hold any civil office or military 
command; the resolution was adopted, with the amendment that 
“wherever it may be feasible”? such laws should be enacted and 
executed. The manner in which Taxil met the allegations of hts 
opponents is highly characteristic. “A priest of the Iloly Saecra- 
ment, Father Delaporte, had often declared that he would gladly 
give his life for the conversion of Diana Vaughan. She attended 
mass in the cloister for the first time on Corpus Christi, and left 
her sacred retreat on the following Saturday. On the very day 
of her departure Father Delaporte died. And yet there are per- 
sons who doubt the existence of Miss Vaughan!” The burst of 
applause elicited by this irrefragable argument proved his accurate 
appreciation of the logical powers of lis auditors, whose minds had 
been fed on the nutriment which may be wholesome as “milk for 
babes.” but, when persistently administered to adults, converts 
them into intellectual milksops. 

Although the congress was attended by many of the chiet dig- 
nitaries of the papal hierarchy, and the Romish Patriarch of Con- 
stantinople sat there in state with a golden crown on his head, Tanil 
was its ruling spirit. On his motion, it was resolved to estab- 
lish antimasonie associations in every land under the anspices of 
the bishops and the direction of national committees, and a com- 
mission was appointed to investigate the Diana Vanghan affair. 
A few months later, on Jannary 22, 1897, this commission made 
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an indecisive and utterly nugatory report, to the effect that “no 
thorovehly convincing evidence had been furnished for or against 
the existence and conversion of Diana Vaughan and the authen- 
ticity of the writings attributed to her.’ This evasion of the issue, 
however, did not shake the confidence of the ultramontane press, 
nor prevent its positive aflirmation of the points which the com- 
mission had diserectly left in doubt. As a reward for this fanat- 
ical zeal and steadfast credulity, the editor of The Pelican received 
a special apostolical benediction, and was thus encouraged to “ re- 
sist the raging of Satan.’ “Stand firm!” he exclaimed. “ The 
Iloly Father is with us, and who is over him?” 

With the Congress of Trent the mystification which Taxil had 
been plaving off on papacy for so many years had reached the acme 
of snecess, and nothing now remained but to wind np the plot with 
a drastic denouement. Accordingly, Diana Vaughan issued an in- 
vitation to a conference to be held on April 19, 1897, in the great 
hall of the Geographical Society of Paris. It was also stated that 
other conferences would be held in the principal cities of France, 
Italy, England, and the United States. The programme for the 
evening was quite elaborate, beginning with a lottery for an Amert- 
ean typewriter and ending with a series of fifty-four stereopticon 
pictures representing, among other fantastic scenes, Sophia Walder 
and her serpents, events in the life of Diana Vaughan, the appari- 
tion of the devil Bitru in Rome, Eden and Eve with the fatal apple, 
sacrilegions stabbing of the host on a Satanic altar in a Masonic 
lodge at Berlin, and finally Leo XITT with the encyclical letter 
Tlumanum genus as a flaming sword in his hand, the archangel 
Michael on his right and the apocalyptic St. John on his left tread- 
ing the triple-headed dragon of Freemasonry under foot. The 
audience consisted chietiv of priests, with a few Protestant clergy- 
men and Freemasons, and an unusually large number of news- 
paper reporters. The typewriter was won by Ah Ixemal, corre- 
spondent of the Constantinople journal /hdam, who only regretted 
that it did not write Turkish. Taxil then appeared on the plat- 
form, and began his address with the words: “ Reverend sirs, ladies, 
and gentlemen! Yon wish to see Diana Vanghan. Look at me! 
Tamvself am that lady!” After this starthng exordium, he pro- 
eeeded to relate how from his vouth up he had always had an irre- 
sistible inclination to play practical jokes. Once he frightened the 
inhabitants of Marseilles by discovering a shoal of sharks in the 
harbor, and again he set the archeologists all agog by announcing 
the existence of a city, bnilt on piles, at the bottom of Lake Leman. 
Sut these were “childish things” compared with the manner in 
which he had humbueeed the Catholie clergy for nearly a dozen 
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years. We need not report the details of his discourse; it is suffi- 
cient to say that he gave a full account of the deep-laid plot from 
its first conception to its final consummation at the Congress of 
Trent. Each new disclosure called forth eries of “ Liar!” ° Seoun- 
drel!” “Vilifier!” “ Villain!” and similar epithets, but nothing 
could disturb the evnical composure of the speaker. As a precau- 
tionary measure, all persons had been required to give up their canes 
and umbrellas at the entranee, otherwise the angry words would 
have been emphasized by blows. The shameless impostor coolly re- 
ferred to the numerous presents received, among which was an 
Emmenthaler cheese, sent by the Marquis de Morés, with pious 
sayings carved in the rind. “It was an excellent cheese,” he added, 
“and served to strengthen me in my fight against Freemasonry.” 
The money remitted to Diana Vaughan in ten years amounted to 
more than half a million francs, and flowed into the pockets of 
Taxil and his confederates. Ile expressed his thanks to the clergy 
for their aid in carrying out his scheme, and attributed their co- 
operation chiefly to ignorance and imbecility, but partly also to 
dishonesty, declaring that among the many dupes there were not 
afew knaves. Ashe left the hall he was threatened with violence, 
and took refuge in a neighboring café, under the protection of the 
police. No one thought any longer of the pictures which were 
to form such a novel and attractive feature of the entertain- 
ment; indeed, this forgetfulness constituted an important although 
unprinted part of the programme in the minds of those who ar- 
ranged it. 

How difficult it is for constitutionally credulous persons, in 
whom this disposition has been nurtured by education, to take a 
rational view of things when a strong appeal is made to their preju- 
dices, 1s evident from a statement published in the Osservatore Cat- 
tolico of Milan, m Mav, 1897, that Leo Taxil was held in durance 
vile by the Freemasons, one of whom personated him on the ocea- 
sion just described. Another Cathole writer asserted that Diana 
Vaughan did not appear at the conference because Tail had been 
bribed by the Freemasons to have her shut up in a lunatic asvlum. 

The history of Taxil’s imposture has been circumstantially nar- 
rated in a book entitled Leo VIII und der Satanskult, by Dr. J. 
Ricks (Berlin: Tlermann Walther, 1897, pp. xiv-301; price, three 
marks). The author, a doctor of divinity and pastor of a Lutheran 
church at Olvenstadt, near Magdeburg, has colleeted his materials 
from authentic sources and treated the whole subject with remark- 
able thoronghness and inipartiality. Tis work is a valuable contri- 
bution to the voluminous annals of religious superstition and ere- 
dulity. ; 
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The ease with which Taxil succeeded in duping so many promi- 
nent represcutatives of the papal Inerarchy naturally disturbed the 
equanimity of the most intelligent Catholies, especially in Ger- 
many, and caused them to sound a note of alarm. ILow is it 
possibile, they asked themselves, tora large body of educated men, 
clanming to be the spiritual euiles of the people, to become the 
Vietins of so plump an imposition? Is it not due to radical de- 
feets in the development and discipline of the intellectual faeul- 
ties? Nearly a century ago Madame de Staél remarked that 
“since the Reformation the Protestant universities stand unques- 
tionably igher than the Catholic, and the whole literary fame of 
Germany emanates from these institutions ”; and this opinion has 
been quoted and indorsed by the mumpeachable authority of an 
enlnent Catholic theologian, the late Professor Déllinger.*  Re- 
eently another Catholic, Dr. Hermann Schell, Professor of Apolo- 
eetics in the University of Wiirzburg, has called attention to the 
latest statistics of religious denominations in Germany, showing 
the inferiority of Catholies, as indicated by their comparative lack 
of interest in higher education and the smaller percentage of them 
in the learned professions.+ In this connection he refers to Taxil’s 
snecessful exposure of the intellectual deficiencies, which render the 
hierophants of Roman Catholicism incapable of resisting the most 
palpable delusions of superstition. His two “ tracts for the times,” 
as they might fitly be termed, Der Natholicismus als Princip des 
Fortschritls and Die neue Zeit und der alte Glaube, maintain that 
Catholicism should be progressive, and that the old faith can remain 
a living force in cach new era only by adapting itself to every real 
advance of mankind in knowledge and thus becoming reanimated 
by the spirit of the age. Professer Schell expresses his sympathy 


“Cf Tenaz von Dollinger, Sein Leben auf Grund seines schrifthichen Naehlasses dar- 
cestellt vou J. Friedrich, Miinchen: Beek, ESQ, val i, p. 77. 

tn confirmation of this statement we may cite the statistical tables of Dr. Vou Mayr 
for P86, giving the number in every ten thousand of the different denominations attending 
the evamasia or classical schools. the scientific schools with Latin, and the scientific 
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The Catholic students in the evinnasia are mostly candidates for the priesthood, ' Dissi- 
dents 7 ae tmenibers of free religions associations, A noteworthy feature is the large pre- 
portion of Jews, aud curiously enough this hindable characteristic is made hy anti-Semitic 
acitators a cround of crimination aud used te prejudice the publie mind. Not long since a 
demavocue of that ik ia Berlin clumged the Jews with putting forth every effort: far the 
education of their sons, inorder that they might more elfectually compete with Christians ; 
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with the movement in favor of greater freedom of thought and 
independence of research, known as “ Americanism ” in the Catho- 
lie Chureh, and regards its extension to the Old World as a vital 
necessity.* 

It is ereditable to the Catholic prelates in the United States 
that they were not among the foolish birds caught with the lime 
laid by Leo Taxil. Indeed, the Bishop of Charleston went to Rome 
for the express purpose of warning Leo NUIT against this trickster, 
but was sharply reprehended and admonished to be silent. <A 
similar rebuke was given to the Apostolie Vicar of Gibraltar for 
denying the existence there of Tubal-Cain’s subterranean labora- 
tory for manufacturing microbes. 

The Breviarium Romanwmn, the daily use of which, as a mannal 
of devotion and edification, is enjoined by the Pope on the clergy, 
is full of legends which are recorded as historical facts, and quite 
equal in absurdity to Taxil’s most extravagant and fantastic inven- 
tions. ‘The tales there told of the miracles wrought by saints, their 
communion with angels, and their combats with devils may have 
easily suggested many incidents narrated in The Devil in the Nine- 
teenth Century and the Memoirs of Diana Vaughan. It is no 
wonder that minds aecustomed to accept the marvels of hagiology 
as actual events should be readily deceived by a clever caricature 
of them, especially when appealing to a prejudice so absurd and 
yet so strong as that entertained by the papacy against Freema- 
sonry. It would seem from many indications that the Romish 
Church, as an ecclesiastical organization, bears about the same rela- 
tion to contemporary culture that Roman paganism did to the best 
thought of the period when Lucian wrote his sprightly dialogues 
and Lueretius his genial and comprehensive didactic poem De 
Rerum Natura. Is it doomed to the same fate, or has it, as Pro- 
fessor Schell and Dr. Miiller assert, a saving, recuperative power? 


Or the geological age of the building stones used in the United States, 
George P. Merrill observes, in his report to the Maryland Geological Sur- 
vey, that few stones are used to any extent that are of later date than 
the Triassic, and few, if any, of our marbles are younger than the Silurian. 
while nearly all our granites, as now quarried, belong at least to Paleozoic 
or Archwan times. Stones of later age than Triassie are, so far as re- 
lates to the eastern United States, so friable or so poor in color as to have 
little value. 

* Since these lines were written Professor Schell bas been disciplined and threatened 
with excommunication by the See of Rome, We regret to be obliged to add that he did 
not have the courage to maintain bis opinions, but made a public recantation of them, The 
cause of progress in the Catholic Church has now found a new and apparently more fearless 
advocate ina Bavarian priest, Dr. Miilkev, of Munich, whose pamphlet on Reformkatholizis- 
tuus can hardly eseape the interdict of the papal hierarchy. 
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GENUINE STARCH FACTORIES. 


By BYRON DPD. TEARSTED. Sc.D. 
RUTGERS COLLEGE, 


\ J CCIE in this world is neither upon first nor last analysis true 
VE to name. From the corner grocery we buy a pound of 
starch in a rectangular package Inghly decorated-with lithograph 
and lettering, setting forth the excellences of the produet, “ supe- 
rior to all others,” and manufactured, with the utmost care, by 
Messrs. So-aud-So. The fact is that the big seven-story establish- 
meut did not make a grain of the starch, and the best that can be 
claimed is a satisfactory method of bringing the product already 
formed into the present aeceptable condition. 

But it is not the purpose of this paper to deery the refineries, 
whether they be of starch, sugar, or this or that of a hundred 
natural products, but to direct attention to the source of that very 
common and, it may be safely said, indispensable substance known 
to the English-speaking people as starch. 

Tt will be no new surprise to state, by way of introduction to 
the snbject, that starch is the ordinary everyday product of ordi- 
nary evervday plants. So humble a vegetable as the potato has 
gained its way into all 
ae lands of the more civ- 

ilized peoples almost 
solely because it has a 
habit of storing away, 
in large underground 
stems, a vast amount 
of starch. Let. this 
provident — tendeney 
disappear in this plant 
for a single season, 
aud the crop growers 
would discard it from 
their lst of remunera- 
tive plants, while mil- 
lions of people would 
fri with «disinay to 
some other source of 
a daily supply of starch. What this change in the nature of a 
single kind of plant would mean to the human race words can not 
deseribe, Tf the famine in Treland of 18-45 and some later vears, 
induced by a rot in the potato, is any index, the misery would be 
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something worse than we should care to even dream of. When 
there is a shortage of starch in India, a distress follows that is 
felt through the bonds of sympathy, if in no other way, the whole 
world round. Let rice fail to 
mature its grain, which means, 
in short, not to store its starch 
in available form for man, and 
the dependent race is brought 
to the ghostly condition of star- 
vation and thrown upon the 
charity of those people whose 
starch is in their grain eleva- 
tors, sacks, and barrels almost 
without number. 

Starch, it would seem from 
this, 1s the prime food element 
of the human family, the chief 
factor in the upbnilding of a race, because a fundamental aliment 
of our bodies. 

Tf the starch’ factories do not make, in the trne sense, the 
product of their mills, it mav be to the point to consider how this 
all-important substance comes into existence. The organic chem- 
ist tells us that starch is a ternary compound, and this agrees closely 
with the definition laid down by the dictionaries, only they add 
that it is odorless, tasteless, and insoluble in water. It is one of 
the proximate principles of plants, and is stored in the form of 
granules wonderfully variable in size and shape, but each kind 
having a tvpe that is adhered to with much regularity. For 
example, the ordinary potato (Solanum tuberosum L.) produces 
a starch granule that is characterized by a form resembling the 
shell of the ovster. Fig. 1 is from a camera drawing of a cell 
from the center of a potato, with portions of adjoining cells, all 
of which were packed full of starch, a few grains only being rep- 
resented. . 

Starch is acted upon differently by reagents, one of the leading 
tests for it being a solution of iodine. A drop of a very weak solu- 
tion will determine the presence of starch in a cuff or shirt front 
by leaving a blue spot or streak where the iodine has been applied. 
By means of this reagent the student of plant tissues is readily able 
to loeate starch when present in any slice of tissue he mav have 
made. IIe would, for example, find much more starch in the 
tuber of the potato than in any other portion of the plant, and 
there the grains will be found many times larger than in the stem 
or the cells of the green leaves. Of the relation of the starch in 
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the leaves to that in the underground stem something may be said 
later in this paper. 

In the corn plant the starch is stored chiefly in the grain, and 
uot in the subterranean portions, as in the potato. The granules 
of the corn stareh are much sinaller than those of the potatoe, as 
indicated by Fig. 2, whieh is from a camera drawing of a cell from 
aera of corn and made to the same seale as Fig. 1. The granules 
are oval and not much inarked with strive or lines, but chemically 
the substance is the same in both cases, 

Another leading stareh is that of wheat, the form of the grains 
of which is shown in Fig. 5. While somewhat larger than the 
cornestarch grannies, they are not otherwise widely different. 

One could scarcely overlook the starch produced by the rice 
plant, for it feeds more people than the potato, corn, or wheat. 
The relative size and form of the rice-starch grannles are shown in 
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Tig. 4. It is seen that the grams are not large, and with a strong 
tendeney to break up into small angular pieces. 

There are almost as many forms of starch as plants producing 
it, some of them being very odd in shape. ‘Thas the tapioca starch 
has a characteristic form, as also the sago; but it is not the pur- 
pose here to more than call attention to the form in which the sab- 
stance under consideration is laid down in plants. The student 
of food adulterations is an expert in the detection of starehes, and, 
with his microscope and skill, is able to decide how much of one 
kind of starch and how mueh of another is offered in the product 
under examination, Et is a matter of congratulation that Nature 
has set herself so strongly aginst frand in food stuffs as to record 
the erigin of each @rain of stareh in the @rain itself, 

And that brings us toa consideration of that origin. We must 
accord to plants the exalted prerogative of being the exclusive and 
nniversal stareh-formers in the world. Whether we note the 
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growth of the potato tubers or the plumping out of the grains of 
eorn, wheat, or rice, the same fact remains that storehouses are 
being filled with the same organic compound. There must be many 
preliminary steps before this process of storing is complete, and 
for these we need to seck elsewhere in the growing plant. 

Even the most careless observer can not but be at home with 
the fact that the whole port and bearing of ordinary plants is tor 
sun exposure. They rise from the ground as closely placed stems 
of grass or less neighborly orehard or forest trees, and hang out 
their leaves to catch the sun. The economy of substance is so 
well studied that there is a very large exposure at a minimum of 
expenditure of tissue. In short, the leaves are the organs for 
association with the sunlight. They reach toward the sun where 
light is seanty, as in the window, and even turn their faces to 
the orb of day, shifting the position hour by hour from sunrise to 
mightfall. The rapidity with which we come to the fundamental 
fact that leaves are for the sun almost surprises one. ‘The pur- 
pose is as easily inferred, but the steps in the process are not so 
quickly taken. The facts that leaves are par excellence the starch 
factories and the sunlight the inobtrusive chemist are granted, and 
it remains only to show something of the steps of proot that science 
may have discovered. 

We need, therefore, to consider starch from the standpoint of 
its composition, and upon this the chemists are fairly well agreed. 
[It consists of three elements, with their atoms so arranged that 
the moleeule of starch has the composition of six parts of carbon, 
ten of hydrogen, and five of oxygen, or, to express the formula in 
terse chemical terms, it stands C,H,,O;. Jf we can account for 
the bringing of these atoms together in the production of a single 
molecule of starch the laboratory has been explored and the secret 
is ours, even if we ean not put it to praetical use mm our so-ealled 
“ stareh factories.” 

The independent plant, beyond serious question, gets its food 
from outside itself. There are two sources for these substanees— 
namely, the soil-water bathing the absorbing roots, and the atmos- 
phere, with which the aérial branches and their leaves are con- 
stantly surrounded. From the soil come the water and all the 
salts, ash constituents, and the like that may be dissolved therein. 
while the gases of the atmosphere bring, among its chief contribu- 
tions, a constant and, in an always exceedingly diluted form, the 
carbon dioxide, or, sometimes called, the earbonie-acid gas. This 
compound, familiar to us as a product of combustion, fermenta- 
tion, and decay, is composed of earbon and oxygen, and has the 
svmbol CO, associated with it by chemists. 
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In short, for the formation of our stareh the water (1I,O0) from 
the soil and the CO, of the atmosphere, when brought together, 
may be made to combine with the formation of starch. A single 
diagram, while not perhaps an absolute statement of fact, may serve 
to represent the final result: 

In other words, the six moleeules of carbon dioxide and five 
of water combine with the formation of one molecule of stareh and 
the hberation of twelve atoms of oxygen. 

This driving off of such a large amount of oxygen, entirely 
against the whole tendency of that element, it is assumed, is at the 
expenditure of much force. The only one adequate to this work is 
solar energy, and tis is abundantly at hand. That we need not 
seek further for this power is proved by many and conclusive tests. 
Vegetable physiologists to-day are able not only to locate the sun 
as the chemist, that effeets the changes necessary for the produe- 
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tion of starch, but can show in what cells and portions of those 
eells the forces effect the synthesis. The chlorophyll grannies in 
the Living cell are the microscopic laboratories in which a silent 
chemist, powerful bevend all measurements, builds out of inorganie 
materials the food substance of the whole world of animals and 
plants. 
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Fig. 5 is an attempt to present the above statements as to plo- 
to-synthesis in plants in such a form that it may appeal to the eve 
of the reader, A bit of maple twig is shown with one leaf in posi- 
tion. Passing up the stem in the 
voung wood is the crude sap from 
the soil to the leaf. There is a 
downward flow of elaborated sap 
in the inner bark also repre- 
sented. Solar energy is indi- 
cated by the wave lines as play- 
ing upon the upper side of the 
leaf, while the direction of the 
carbon dioxide is shown by the 
dotted lines entering from both 
above and below the leaf. Waz- 
ter of transporation is indicated 
as being given off, and upon a 


dry, hot day this is considerable, x 
which, as it vaporizes in the tis- Cina Diet aeea 
& 
sue, tends to keep the latter cool. ; - 
g Fic. 6.—Portion or Lear Maontrien, 


Lastly, with the formation of ILLUsTRAUNG PHoTO-SYNTHESIS. 
starch there is the escape of oxy- 

gen set free from the broken molecule of carbon dioxide or water 
or both in the formation of the starch. 

Fig. 6 is a similar attempt to show the process of starch forma- 
tion with the use of a portion of the leaf in section as it might 
appear under the microscope. The under portion of the leaf is 
seen as having openings in the skin, through which the gases and 
vapors pass, and the middle portion above shows the porous nature 
of that part that is most active in synthesis. The small oval bodies 
in all the cells, except those of the upper and under epidermis, 
represent the chlorophyll granules, the special seat of the special 
activities which result in the formation of the carbohydrate, famil- 
iar to all as starch. To the right is a leaf vein, through which 
the crude sap (c. s.) reaches the synthetic cells, and the elaborated 
sap (e. s.) descends to places where it is needed for growth or for 
storage. 

With the above facts in mind, there is no wonder at the activity 
that may reside in a field of corn during a bright day in Angust. 
Starch is being made almost by the ton daily, and, if the conditions 
favor, the next month will find a rich harvest for the husbandman 
who has assisted in supplying the conditions for the desired output 
of the leading carbohydrate. 

The genuine starch factories of the world are execedingly 
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small and equally numerous, and, with the sunlight as the active 
toree, each green cell may contribute to the world’s gain in 
the food substances that enable all creatures to live and move 
and enjoy a fairly comfortable existence. 
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TRADE CORPORATIONS IN CHINA. 
Bye Ms MALICE COON Tr. 


FILE remarkable longevity of a large number of business houses 

in China is not due solely to the general conditions of society 
or to those which are peculiar to the commercial class, but their 
stabihitv and their fame rest upon a special organization, wider 
which they are united in groups. It is customary for all the houses 
possessing the same specialty to form an association which I shall 
eall a corporation, reserving to myself the privilege of pointing 
ont a few exceptions to the rule. These eorporations, which seem 
to date from at least three centuries back, are difficult subjects to 
study. Various in type, formed by the individuals interested, 
without the state having had anything to do with their regulations 
or even perhaps authorized them, they exist by foree of enstom 
and live conformably to their traditions, while some, I have been 
told, have written regulations and even, perhaps, arehives—whieh 
they have not thought fit to communicate to the pubhe. What 
is to be learned of them has, therefore, to be deduced from their 
visible transactions. 

The corporation fixes the minimum price of articles of sale, 
and has secret agents to watch that no house takes less, thereby 
setting bounds to competition and preventing the imjurious depre- 
elation of goods. Only the publhe suffers from the existence of the 
mimnniim, but it does not seem to perceive it, and the Government 
never interferes except in respect to the price of grain, for which it 
fixes a maxnnum, and in times of great stress sells from its own 
vranarics. The corporation, too, as represented in the banks and 
loan offices, fixes the rates of interest to be paid or received, and 
the kinds of securities and moneys that shall be accepted. In 
short, it adjusts the general regulations of business transactions, 
and defends the common interests of all those associated in it. If 
one of them is implicated in a judicial proceeding of general inter- 
est the corporation sustains him with its eredit and its funds. It 
further takes in hand injuries to the mterests of its associates. 
In 1888 the tea merchants’ corporation of JTankow suspecting 
frauds by the agents of certain forcign houses, asked those houses 
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to designate themselves some foreigner to superintend the weigh- 
ings. Notwithstanding the good reputation of the corporation aud 
the moderation of its requests, the foreign houses refused. All 
transactions were suspended, and the official in authority declared 
that he could not compel the merchants to sell contrary to their 
wish, and the foreign houses were eventually obliged to yield, one 
at a time. 

The corporations likewise wateh the transactions of their mem- 
bers, oppose fraud which might harm the good name of the asso- 
ciation so far that the silversmiths will not permit one of their 
number to sell alloyed jewelry, even when the purchaser knows 
it is such. Some see that the taxes and duties on production are 
regularly and properly paid. Others, in the interest of the sta- 
bility of the houses, forbid all fictitious sales and purchases, and 
most of the stock operations and a large number of commercial 
transactions which seem very simple to us would not be tolerated 
by them. The custom of selling short having been introduced 
upon the silver exchange in Peking a few years ago, a censor re- 
ported it as a kind of gambling, and the Government interdicted 
the operation—a very rare example of official intervention. Under 
a similar old-fashioned view, the corporation of bankers inquires 
into the total amount of the notes issued by its members. Every 
banker and every broker is free to issue notes, and little attention 
is paid to the precautions required by the law. But the corpora- 
tion has an infallible means of restricting extravagance m_ the 
emission of bills. If a house is going so fast as to be in danger 
of compromising its credit and perhaps endangering the capital of 
others associated with it, an order is given, all the notes are thrown 
before the public, and the imprudent bank has to suspend its pay- 
ments and retire. 

The corporation further maintains its reputation and keeps on 
good terms with public powers by expenditures on ceremontals 
and charities. Every vear it appropriates a sum for the opening 
of the kitchens from which rice and millet broths are distributed 
to the poor of Peking. Jn case of fanune or inundation, the quotas 
of the corporations do not have to be waited for, while the more 
prominent commercial men also contribute largely under their own 
names. They will subscribe for a testimonial to a mandarin who 
has done good service, will help prepare the read over which an 
imperial procession is to pass, and will contribute to the pageantry 
of popular religions ceremontals. 

Each corporation has its patron divinity, who is the object of a 
special cult. With one it is the god of riches; with another Ioan 
Yn, god of war; with others a spirit of more limited competency, 
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hike Lou Pan, a famous mechanician of the time of Confucins, now 
patron of the carpenters. Adored in every shop by all the patrons 
and clerks, the festivals of the protecting genius are celebrated 
by the whole corporation at fixed dates. To some divinities a 
sacrifice of meats and incense is offered in each warehouse, after 
Which all the chiefs and the men employed take part, while the 
spirit is supposed to be present. ‘To others, more rarely, a more 
bountiful sacrifice is made in a temple, and ae banquet, held in a 
large hall, is enlivened by dramatie entertainments. The patron 
is also duly honored in the celebration of the general feasts of 
the Chinese people. 

The corporations have tribunals of arbitration and a common 
treasury, but the method of operation of those departments is 
nong the things they do not reveal to the public. IT have only 
learned a few general facts on the subject. The corporations inter- 
vene, | have been told, in the disputes of the members and to pre- 
vent dishonest dealings and attempts to cheat one another, but I 
have not learned that they have any real judiciary authority. 
Their treasury is sustained by means of assessments and fines, and 
loans may be contracted on its account, for the salt merchants of 
Tientsin are still paving interest on a number of debts contracted 
by the corporation in the last century, 

Great differences might be expected to exist between the cor- 
porations in respect to these points and many others. They have 
been constituted at different epochs, independently of one another, 
and are similar only im their essential features. The minimum 
price fixed by the assembly is net equally nuperative in all. Thus, 
the price fixed by the fur merchants at the beginning of the winter 
dees not bind the members. In most branches of ecommerce all 
the houses composing the corporation are on a footing of substan- 
tial equality. though, of course, the large banks prevail over the 
sinall brokers, but there is no unhkeness in the bnsimess or the 
situation, The policy of the tea trade is mainly controled in 
Peking by the honses of the families Fang and Oon. They fix the 
price, determine the equivalence of weight (the standard is a pound 
of four ounees instead of sixteen), and lead the corporation. In 
fact, the retail dealers use their capital in the decoration of their 
chops with eilding and seulpture, at a cost of between sixteen hiun- 
dred and twa thonsand dollars, while the goods are Jent them hy 
one of the importers, who holds the decoration as security, so that 
the whole corporation is in the hands of these two families, This 
isa special condition, and there is nothing else like it, even among 
other importers of southern products. While most branches of 
trade are independent of official action, slaughter houses, of which 
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there are only five in Peking, have to be authorized by the Gov- 
ernment. A religious motive may be at the bottom of this restric- 
tion, the large cattle being reserved for the imperial sacrifices. 
Moreover, the killing of aniinals has been interdicted at different 
times, and even now the slaughter houses are ordered closed, as 
an act of public penitence, in times of drought. 

The loan houses also need an oficial anthorization. They pay 
a tax on their operations to the local authorities, and are divided 
into three classes, according to the importance of their business. 
Those of the first class receive deposits from the authorities of 
various sims, on which they pay interest, the administration rea- 
soning that by helping them inerease their capital and enlarge 
their business it will be doing a philanthropie work and assisting 
the people. These loan offices are not at all like our pawnbrokers’ 
shops, but are a credit institution, to which the middle class as well 
as the poor Chinaman has constant recourse, Being conducted on 
equitable terms and serving their convenienee in various ways, they 
render great services to the Chinese people, and have become neces- 
sary to their life, and this explains the departure of the Govern- 
ment from its usual poliey of non-interference to supervise and 
favor them. China has, further, Jarege and small capitalists, and 
numerous credit establishments very much like ours. They may 
be classified as exchange othecs, banks, and banks of discount. The 
last are at Peking, where they were founded a few decades ago by 
some men from Chan-Si. Their single industry is trading notes 
in all China and some of its dependencies. They have no monop- 
oly, for some of the larger banks aud more important traders were 
all doing the same; but they have regulated the business, extended 
it to more places, aud have almost entirely suppressed the trans- 
portation of money in bulk. 

The banks of exchange perform a variety of functions on a 
restricted seale, charging two per cent for exchanges, issuing notes 
without any supervision, and Jending money at two per cent a 
month in normal times. Thev are not, however, always able to 
pay their notes at sight, and it is well, therefore, not to keep them 
too long. In the provinees a bank usnally accepts only its own 
notes. In Peking some well-known signatures are accepted every- 
where after examination by an expert, who places his scal on the 
note he declares good, charges a fee for each verifiedtion, and is 
responsible for his mistakes. 

The large banks, by accepting or refusing the nates of any 
house or by throwing money or sapiques on the market, rule in the 
corporation and have the whole fate of the market in their hands. 
The four Hengs, by the amount of their reserve, the solidity of 
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their credit, and the number of their branches or correspondents, 
have no rivals in north China. All exchange operations are car- 
ried on in the inoney market, which is held every day in the south- 
‘astern part of the city, on the street, near the Tauist Temple, 
where all the houses in Peking are represented, and every one takes 
care to be so, lest he be thonght im defanlt. When the rate is 
fixed the news is dispatched by couriers, pigeons, ete., to all whom 
it concerns. The couriers of the corporation, who communicate 
with the brokers and bankers, are also the confidential agents of 
the syndics, are acquamted with the amounts of the emissions 
of each house, know whether a certain patron is really ill or only 
feigning, and by their reports decide who shall be boyeotted or 
declared inselyent. Al] this goes on in full liberty, without sur- 
veillance by the state, without any tax on the transactions, and 
withont any other interference than the prohibition of fictitious 
dealings. The corn market is in the same way the almost exclu- 
sive domain of the corn corporation, the state never interfering 
except in the ease of a famine in the region. 

Besides the merchants’ corporations, there exist also eorpora- 
tions of artisans. The embroiderers, the makers of cloisonne, the 
tanners, and the carpenters have theirs. The carriers and the 
boutmen, who, before the opening of the railway, had the monop- 
oly of transportation between Peking and the provinees without 
forming associations, met at their respective inns and established 
rules and rates for their business. Informal organizations, vary- 
ing among the different tewns in their degrees of development, 
exist mmong the barbers—who at Peking meet every year for a 
sacrifice and a banquet—the chair-bearers, and the jinritkisha men, 
aud so every city las its corporations and associations which are 
vot like those of the next city. 

Some branches of trade have no corporations, and the peasants, 
when they come to town to sell their produce, trade on their own 
account, for the best terms they can get, and have to aceept, in 
the market, an organization the origin of which is forgotten. 
Every year, on the appearance of cach sort of crop, the King ki 
of the market, having agreed with the dealers, fixes the minimum 
price of the commodity for the season, Ile also polices the mar- 
ket. The function of Aang da is the property of the person who 
exeretses it, who has bought it from his predecessor and will sell 
it to lds snecessor by private coutraet, and nobody contests lis 
night. Inthe market for azaroles the position is hereditary. The 
inovopoly of the corporations is often compleated with a provincial 
qnestion, The Chinaman regards every man who was bern in 
another distriet as a forcigner—still more if he is of another prov- 


TRADE CORPORATIONS 1 CIITA. 929 


ince. Those who are of the same local origin, on the other hand, 
stand by one another. Hence it has come to pass that some trades 
have been monopolized by the people of some one province. Most 
of the bankers were originally from Chan-Si; all the great mer- 
chants came from Anhoei. ‘The people of Chan-tung have three 
special occupations in Peking. ‘They have the exclusive privilege 
of killing pigs and retailing meat. They are the only water car- 
riers, each one having his well on the publie highway, his water- 
ing place for horses and mules, and his district where he sells 
water without permitting the people to provide for themselves 
elsewhere. Such privileges are consecrated by usage and zealously 
defended by their holders, and respect for them is enforced, when 
necessary, by the authorities. Associations are formed, also, even 
among the coolies who work on the docks. 

These details show by how great a variety of forms all the ecor- 
porations assure the same result—the organization of labor. We 
see also how they extend beyond eommeree. The Chinaman is 
in fact a social being bound closely to his fellows—of the family, 
province, trade, or class—by every tie and in every sphere of life. 
Ife is never a man living by himself and for himself, and is not 
accustomed to independence. ILence the authority of the corpora- 
tion, instead of seeming strange, is a necessity to him. Conse- 
quently the corporation has the right, by universal consent, to 
exact obedience from its members, and to compel those who would 
stay out to come into it.—T'ranslated for the Popular Science 


Monthly from the Revue des Deux Mondes. 


M. L. Azoutay suggests, in the Revue Scientifique, that the invitation 
given to Sefior Ramon y Cajal, the celebrated Spanish neurologist, to 
visit the United States and attend the celebration of the tenth anniver- 
sary of Clark University, furnishes a good example for France to fol- 
low. “It causes grievous chagrin to me to think,” he says, “that while 
Germany, England, Austria, Switzerland, and the United States are 
regularly accustomed to invite to their scientific ceremonials, of which 
there are more than one every year, students of other countries who 
have illustrated any branch of human knowledge, France, formerly so 
hospitable, refuses these international appeals.” 


At the recent meeting of the British Archeological Association, at 
Buxton, Dr. Brushfield described the prehistoric circle of Arbor Low as, 
upon evidence which he cited, the earliest neolithic monument in Britain. 
There are thirty-two stones in the circle, all now lying prostrate, but they 
must originally have been erect. The dolmen in the center is now level 
with the ground. The mound and ditch—the latter being inside, between 
the mound and the stone circle—are in a very perfect condition, notwith- 
standing the lapse of time. The work has two openings—on the north- 
east and southwest. 
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SCIENCE AND DOGMA. 


me ee many uncomfortable 
4 XX turnings in his narrow theo- 


logical quarters, the enrinent biolo- 


it is that they refused to sanction 
the notion of any happiness, of how- 


-soever humble an order, in the abode 


gist, Professor St. George Mivart, | 


seems to have made up his mind 
that he may as well, before he dies, 
know what it is to enjoy the air 
at jiberts: Por aanse sears 
has, her primis: for this; fad’ al 
mest inviting the authorities of 
the Chureh to give him his  pass- 
ports. The Church was not anx- 


he- 


ious, however, to quarrel with a 


man of recognized ability and wide 


knowledge, and therefore writings | 


which might well have been ex- 


pected to give serious umbrage were | 


allowed to pass unnoticed. 


The’ 


professor then made a most auda- | 


cious mad upon the venerable doe- 
trine that there remains for the ma- 


jority of mankind a place of unut-. 
terable and eternal misery. He ven- | 
tured to speak of The Happiness in- 


Hell, maintaining that, while the 
inhabitants of that abede would al- 
ways have a profound and harrow- 
ing sense of having missed the su- 


preme happiness of heaven, they | 


of gloom, and gave a peremptory 
order to the professor to take it all 
back, Well, he took it baek as a 
matter of submission to those whom 
he regarded as his lawful spiritual 
guides, but the submission did not 
sive him rest. If ecelesiastieal au- 
thority was entitled to respeet on 
one side, selence was urging even 
stronger clarms on the other. In 
Angust last, as we now learn, the 
professor wrote to the Prefect of 
the Ssaered Congregation of the 
Index, explaining how he wished 
his submission to be understood, 
and as he and the prefect could not 
come to an agreement about it, he 
withdrew the submission altogether, 
Then he resolved to relieve his 
mind. It took two articles in two 
separate magazines to do it—one in 
the Fortnightly and one in the 
Nineteenth Century—but then it 


was done in a manner admitting of 


2, { 
would still be able to oeeupy them- 


selves in a varicty of ways which 
would give them a certamm amonnt 
of happimess, Just as in this world 
aman may earry a profound sorrow 
in his heart and vet, under the stim- 
ulus of business or society or intel- 
leetunl study, have dns attention 
happily diverted for many hours 
every day. At this point the an- 
thorities drew the ltne. Ht is. re- 
lated of an old Seoteh Indy that, 
referring to the Universalists, she 
smd, & Those people say that all 
men will be saved at last. but we 
hepe for better things.” Whether 
this was the point of view of the 
ecclesiastical powers or not, certain 


late! 


‘a flat refusal. 


no ypeeall. No sooner had these 
articles appeared than Cardinal 
Vaughan drew up an tron-clad dee- 
laration affirming the falsity of 
every position the writer had taken, 
and required him to sign it. Too 
The biologist and evolution- 
ist in Professor Mivart had finally 
triumphed over the theologian, and 
he met the eardinal’s demand with 
Thereupon his Emi- 
nenee issucd an order excluding the 
recaleitraut savant from the sacra- 
ments of the Chureh. 

Mr. Mivart now knows where he 
He oeceupies the bread ground 
of scientifie truth. Ile breathes the 
free air of intellectual and moral 
liberty. Te still professes loyalty 
to the Chureh aeeording to his own 
eonception of it, but he will no 
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longer bow down to an authority |! had ventured to give a partial sup- 


that assumes to prescribe his opin- 
tons in matters which he is quite 
capable of judging for himself. Ile 
has arrived at the conelusion that 
even as regards the interpretation 
of Seripture the Church is just as 
liable to err as the humble lay- 
man. He quotes most persistently 
the ease of Galileo, in which the 
Church, in the most forma] and off- 
cial manner, declared that Scripture 
taught what for nearly a century 


port to the doctrine in question— 
me of them Father Zahm, who eou- 
tributed an article, as many of our 
readers will remember, to this mag- 
azine a couple of vears ago—had 
both been eompelled to retract and 
disavow what they had published on 
the subject. Professor Mivart draws 


'a distinetion, however, between the 


now it has admitted Seripture does | 


not teach. 
ecelesiastical authority could make 
such a blunder in Galileo’s day, 


If the highest organs of | 


what blunders may they not commit | 


in our dav? But if the Church can 
err egregiously in what is its own 
peculiar provinee—if anything is— 
how great is hkely to be its maptti- 
tude when it undertakes to deal 
with seientifie questions! 


“God has taught us,” says Mr. 


Mivart, “through history, that it is 
not to eeclesiastieal congregations 
but to men of scienee that he has 
eommitted the elucidation of scien- 
tifie questions, whether such ques- 
tions are or are not treated of by 
Seripture, the Fathers, the Chureh’s 
eommon teaching, or special eongre- 


gations or tribunals of eeclesiasties | 
actually summoned for the pur-— 


pose. This also applies to all sci- 
ence—to Seripture criticism, to bi- 


ology, and to all questions coneern-— 
ing evolution, the antiquity of man, | 
and the origin of either his body or. 


his soul or of both. For all eeclesias- 
tics who know nothing of natural 
scienee it is an act necessarily as 
futile as impertinent to express any 
opinion on such subjects.” 

The opposition of the rulers of 
the Church to the true theory of the 


solar system in the sixteenth and 


seventeenth centuries is paralleled, 
according to Mr. Mivart, by their 
opposition to the doctrine of evo- 


lution to-day. He refers to the fact | 


that two Catholic professors who 


rulers of the Chureh and_ the 
Chureh. The latter he tdealizes— 


and we by no means dispute his 
right to do so—as a vast organiza- 
tion the offiee of which is to keep 
alive man’s sense of spiritual things, 
and to bear eternal testimony in 
favor of those truths of the heart 
whieh do not admit, lke intellee- 
tual truths, of logieal demonstra- 
tion. Though cut off by authority 
from participation in the rites of 
the Chureh, he feels himself still 
one in sympathy with all who in the 
Chureh are aspiring to a higher 
life. We look upon his ease as a 
very instructive one, affording as it 
does clear evidence of the absolute 
incompatibility between any = au- 
thoritative system of dogma and the 
free pursuit of truth. It has taken 
Professor Mivart a Jong time to ar- 
rive at his present standpoint, but 
it is well that he has got there at 
last. His example, we believe, will 
eneourage not a few to assert m Jike 
manner their right to think freely 
and to utter what they think. , 


A MORE FXCELLENT WAY, 
Wen our article of last month, 
entitled A Commission in Diffeul- 
ties, was written we had not seen 
the paper by Mr. Theodore Dreiser, 
in Harper’s Magazine for February, 
deseribing the important eduea- 
tional work which the Western rail- 
ways are doing with a view to pro- 
moting the prosperity of the agri- 
eultural regions through whieh they 
pass. In our article we observed 
that “the more interference there 
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is between parties who, in the last them in the way of getting greatly 


resort, are dependent upon one an- 
other’s good will, the less likely they 
are to recognize their substantial 
identity of imterest.”. What Mr. 
Dreiser clearly shows is how great 
the community of imterest is be- 
tween the railroads on the one side 
and the farming community on the 
other, and how fully that eommu- 
nity of interest Is recognized by the 
railwavsat Jeast. The freight agent 
of a given hne is charged with the 
duty of developing to the utmost— 
in the interest, primarily, of his 
road, it may readily be granted— 


the agrieultural resourees of the- 


country through which it runs. 
IIe has his assistants, who look 
after different branehes of the work, 
such as crop-raising, cattle-graz- 
ing, dairying, poultry-raising, ete. 
“Through this department,’ the 
writer saws, “the railroads are do- 
ing a remarkably broad edueational 
work, not only of inspeeting the 
land, but of edueating the farmers 
and merehants, and helpmg them to 
become wiser and more successful. 
They give lectures on soil nutrition 
and vegetable growing, explain con- 
ditions and trade shipments, teach 
poultry-raising and cattile-feeding, 
organize erenmeries for the manu- 
facture of eheese and butter, and 
explain new business methods to 
merchants who are slow and igno- 


rant in the matter of eondueting 


their affairs.’ An agent of the rail- 
way will visit every town along the 
hne a eertain number of times every 
Sear -t6 what he ean do to 
quicken trads, Tinally, in the great 
ecnters there are special agents who 
“look after imeoming shipments, 
and work for the interests of the 
mnerchants and farmers by finding a 
market for therr prodnets.”  lxam- 
ples are given showing how the rail- 
ways are able to impart, and do im- 
part. Information of the highest 
value to the farmers, such as puts 


see 


improved returns from their land. 

Of course, the railways want 
business, but it is eminently satis- 
factory when one party who wants 
business uses his best efforts on be- 
half of another in order that by 
making him prosperous he himself 
may prosper. When things get into 
this shape they are all right, as the 
phrase is. The aeeepted definition 
of a perfeet aetion is one which 
benefits all who are parties to it. 
Things are on a much better foun- 
dation when people are mutually 
benefiting one another, each pri- 
marily in his own interest, than 
when it is all philanthropy on one 
side and passive aeceptanee of bene- 
fits on the other. Philanthropy is 
an uncertain thing, and its effects 
are uneertain. Its quality will take, 
in general, a good deal of training; 
but business, on an honest and re- 
eiproeally helpful basis, is good all 
throneh. . 

It is a happy cireumstanee that 
there are natural laws and forees 
at work which tend to produce a 
healthful social equilibrium. The 
true statesman is he who is on the 
wateh to disecrn these forees and 
these laws, resolved that if he ean 
not aid their operation he shall at 
least throw no obstacle in the way 
of their activity. The amount of 
harm that is done by coming be- 
tween people who would be eertain 
to arrange their business relations 
satisfactorily, if they were only left 
io do it without imterfcerence, ean 
hardly be estimated. Man is funda- 
mentally a social animal, and he 
wants, if he can possibly get it, the 
good epimon of his fellows. This 
is a principle wlich legislation too 
mueh overlooks, but it 1s one on 
whieh, as we believe, the future 
progress of socicty depends, and 
which, in spite of the blunders of 
legislators, will more and more as- 
sert isclf as the years go on, 
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Fragnients 


Religious Suicides.—Suicides from 
religious fanaticism, which are still pre- 
scribed by some seets, are compared, as 
having a eommon origin, with propi- 
tiatory or expiatory human _ sacrifices, 
by Herr Laseh, in an artiele of which 
we find a review in the Rivista Italiana 
di Sociologia, Voluntary — sacrifiees, 
whieh abound in the history of ancient 
peoples, had nearly always in view the 
removal of perils or the cessation of pub- 
lie ealamities by appeasing the anger 
of the divinity through the offering of 
a hamman victim. 
daughter of Hercules, at Athens during 
the Peloponnesian war, and Codrus and 
the Athenian youth Cratinus volunta- 
rily offered their lives to aid their coun- 
try by the sacrifice. The eonsul Decius 


gave himself np to assure vietory to his | 


legions, and Adrian’s favorite Antinous 
to save his imperial protector. Spon- 
taneous offerings of human vietims to 
appease offended divinities are men- 
tioned in the traditions of the ancient 
Germans, and it was usnally their chief 
or king who suffered for the good of 
the people. Offerings of this sort are 
far from infrequent among barbarous 
and half-eivilized peoples. Among some 
tribes in China a man is sacrificed every 
vear for the public welfare. Such vol- 


untary renunciations of lite to acquire | 
merit with the divinity, to gain favors, | 


to atone for sins, and fulfill vows are 
very common in India, particularly 
where Brahmanism is most influential. 
Speeial methods were pointed out in the 
Hindu laws for performing such saeri- 
fices as would be sinful for a Brahman, 
but not for a Sutra, who, before aban- 
douing life, should make gifts to the 
Brahmans. <A favorite method was to 
drown one’s self in the Ganges, and par- 
ticular spots in the river were desig- 
nated for this act. The sacred books 


mention five methods of performing sac-_ 


rifice to assure a better fortune in the 


next life: Starving to death, being: 
burned alive, burial in snow, being 


eaten by a erocodile, and cutting the 
throat or being drowned at a partieular 
spot in the Ganges. In fulfillment of 
fows, sons would sacrifice themselves 


Thus Maearia, the | 
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\for their mothers by jumping from a 
rock. To keep up the courage of the vie- 
tim, the Sivaitic rituals promised many 
beatitudes to him who courageously 
met death for his sins, and threat- 
ened eternal punishment to one who 
-pertormed the saerifice in a base man- 
ner. And when the stieide lad been 
decided upon they allowed no retreat or 
repentance, but foreed its consumma- 
tion. A special apparatus for suicide 
formerly existed in some of the villages 
‘in central India, consisting of a gnillo- 
tine whieh the victim Iimself set in 
action. Casting one’s self under the 
wheels of the ear of Juggernaut was an- 
other method of religious suicide. Some 
philosophical schools prescribed subjec- 
tion of the body to varions pains for 
the purification of the soul; and the 
books of Manu, which also impose the 
destruction of human sensibility, have 
contributed much to preserve this idea 
‘in India and spread abroad, especially 
in the Malay Archipelago, the usage of 
voluntary sacrifice to the divinity. The 
aborigines of the Canary Islands have 
employed voluntary saerifices on the 
coming of an epidemic, and the aneient 
Mexieans and Peruvians observed them 
in honor of the divinity. 


“Manuring with Brains.’’—“ New 
Soil Science ” is the name Mr. D. Young 
vives, in the Nineteenth Century, to the 
results of the studies of soil bacteriology 
prosecuted by Mr. John Hunter and 
Professor McAlpine on Lord Roseberry’s 
estate of Dalmeny, and “ manuring with 
brains ” to the applieation of them. At- 
tention has been called to the value of 
the bacteria in the soil as nitrifying 
and fertilizing elements by the experi- 
ments of Sir John Vennet Lawes and 
Sir Joseph Henry Gilbert at Rotham- 
sted, and more foreibly by experiments 
coming after them but suggested by 
them. It had also been found that caus- 
tic lime used upon the soi} is able to 
destroy the nitrifying and other advan- 
tageous organisms, while carbonate of 
lime is surely useful, and a due propor- 
tion of lime compounds is essential to 
,the best discharge of their functions. 


The 
root 


sess 


discovery that the baeteria of the 
nodules of leguminous plants pos- 
the power of absorbing ithe free 
nitrogen of the atmosphere and render- 
ing it available for the use of the plant 
was made by Messrs. Ttunter and MeaAl- 
pine, according to Mr. Young, and was 


taught by them to their students sev-. 


eral Years before Hellriegel, to whom it 
is usually ascribed, fell upon it. They 
found that several well-detined sets of 
bacteria were concerned in the work of 


nitrifieation, and isolated and cultivated | 


the nitrous germ, but could accomplish 
nothing with the nitrie germ till they 
used old mortar or some lime dressing 
with it. They also found that lime 
compounds in the surface soil served a 
further important use by preventing the 
soluble silicutes from being taken up by 
the reots of the plant, the lime taking 
up those salts and forming insoluble 
silicates which were retained in the soil 
and did not diffuse into the plant. So 
a non-silicated stem, or a cellulose stem, 
was formed, which would bend before 
the wind without breaking, while the 
non-silicated straw was much superior 


in value to the silicated straw. Messrs. 


Tlunter and McAlpine denied that silica | 


in the plant gave strength and solidity 
to the stem, and pointed out that it 
rather, like glass, made the straw brit- 
tle. They found out, further, that large 
quantities of carbomie acid were pro- 
duced in the seil through the operation 
ef the ferments, and found an outlet 
threueh the subsoil drains. They made 
other discoveries which threatened to 
render it necessary to revise the whole 
fabrie of agricultural science, and were 
called to account by the institutions in 
whieh they were teachers for their here: 
sies, ‘They maintained their position 
till the opportunity came to them toe 
make tests of their theories on) Lord 
Tiosebery’s Dalmeuy farm. Among the 
results of the Dalmeny 
are proof of the value of a dressing of 
eround Jie in) proportions not large 
enoneh to kill the bacteria, emphasis 
of the valne of potash for every crop, 
and the discovery of a remedial treat- 
ment for the tinger-amd-toe pest in tur 
mips. * When these experiments were 
eround lime for agricultu- 
ri] purposes lnid never been heard of, 
whereas now there are at least six lime 
works where extensive grinding plants 


commenced, 


ex perlinents 


is the best. 
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are kept hard at work to supply the ever- 
inereasing demand for that substance. 
Since the principles for the new soil sci- 
ence have been put in suceessful prac- 
tice at Dahneny the scientific author- 
ities, who at first had branded these 
plinciples as absurd heresies, have 
changed their tune.” and now the chem- 
ica] adviser of the Highland Society has 
declared that he accepts the new doe- 
trines. 


Plague Antitoxin.—In justifying 
his behef in the eflicacy of the imoeula- 
tion treatment against the plague, Lord 
Curzon, the Viecroy of India, said, in a 
recent address at Poonah: “Lf I find, 
as 1 do fin}, out of one hundred plague 
seizures among uninocentlated persons, 
the average number who die is some- 
where about seventy to eighty per cent, 
while, in a corresponding number of seiz- 
ures among inoculated persons, the pro- 
portions are entirely reversed and sev- 
enty to eighty per cent, if not more, are 
saved—and these caleulations have been 


| furnished from more than one respon- 


sible quarter-—I say figures of that kind 
ean not fail to carry convietion; and I 
altagether fail to see how, in the face of 
them, it is possible for any ene to argue 
that inoculation is not a wise and neces- 
sary precaution.” Le lad been person- 


cally visiting the plague hospitals and 


eamps about the eity, and had already 
supported his advocacy of this treat- 
nent by having himself and his party 
noculated at Simla with the plague an- 
titoxin, 


Cultivation of India Rubber.— 
An article in the Bulletin of the Bureau 
of American Republics represents that 
there are kinds in Mexico and Central 
\mericea equally adapted to the eultiva- 
tion of the lidlin-rubber tree with the 
Brazilian plantations, and having, in 
addition. a salubrious elimate. Former- 
ly dependence for the supply of India 
rubber was placed in the product of 
wild trees, but with the inerease in the 
uses for it, and the consequent rise in 
prices, capital is being invested in this 
industry, and its profitable cultivation 
is being largely engayed in. The trees 
do not flourish at an elevation exeeed- 
ine five hundred feet above sea level, 
and Jow Jand, moist hut not swampy, 
Land suitable for planting 
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could be bonght for twenty-five cents 
an aere in large tracts, but it now brings 
from two dollars to five dollars Mexican. 


These lands can be used for other erops 


while the trees are growing up, and thus 
made partly to repay the cost of start- 
ing the plantation, So the expense of 
clearing the land preparatory to plant- 
ing it is Jargely met, if faeilities for 
transplantation are at hand, by the sale 
of the dyewoods, sandalwood, satin- 
wood, ebony, and mahogany that are 
eut off. The land should be chosen 
along the banks of streams, where the 


soil is rich, deep, and loamy, and the | 


presence of wild rubber trees is a sure 
indication of its suitability. These wild 
trees should be left standing, and young 
seedlings should be kept and trans- 
planted into their proper places. The 
densest plantation compatible with good 
results is fifteen fect apart, giving about 
one hundred and ninety-three trees to 
the aere. Once in the ground, the tree 
needs no attention or cultivation be- 
yond keeping down the undergrowth, 
which can be effeeted by the aid of a 
side erop. The tree propagates itself by 
the seeds or nuts, which drop in May 
and June. By the sixth or seventh year 
the grove will be in bearing, and there- 
after should vield from three to five 
pounds of India rubber per tree. 


The New York Botanical Gar- 


den’s Museum.—-The museum building | 


of the New York Botanical Garden 1s 
substantially completed, and most ot 
the works are in an advanced state of 
forwardness. The museum cases (for 
publie inspection) and the herbarium 
cases (for students) are in position, and 
the herbarium cases are filled. Among 
the recent gifts of value to the mstitu- 
tion are the miscellaneous collection of 
John J. Crooke, made about thirty 


vears ago and containing about twenty | 


thousand specimens, among which are a 
set of the plants obtained by the Umited 
States Pacifie Exploring Expedition of 
about 1850; the eollection of between 
twenty and thirty thousand specimens 
made by Dr. F. M. HWexamer tm Switzer- 
land and the United States: a collec- 
tion of seven or eight thousand num- 
bers, made by Mr. and Mrs. A. A. Hel- 
ler, representing between twelve and 
thirteen hundred species, some of Which 
are new to science; and specimens of 
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|crude drugs, for the Economie Museum, 
presented by Parke, Davis & Co. A 
permanent microscopic exhibition is to 
be established by Mr. William E. Dodge, 
at his own expense. It will be fur- 
mished with at least twenty-five micro- 
scopes, and with specimens carefully 
prepared and inclosed, to secure them 
trom injury. A set of more than two 
hundred vehimes on botany and horti- 
culture, which formed a part of the 
library of Dr. David Hosack, founder of 
the first botanical garden in New York, 
has been presented by the New York 
Academy ot Medicine, which received it 
from the New York Hospital. 


Action of Sea Water on Cements. 
—aAs the result of examinations of many 
masonry structures iminersed Im _ sea 
water, Dr. Wilhelm Michaelis has found 
that Portland cement does not resist the 

|chemical action of such water so well as 
do Roman cement and the hydraulic ce- 
ments. The soluble sulphates in the sea 
water appear to enter into a subs.tution 
combination with the hme which enists 
in the cement in a free state or 1s liber- 
ated in the hardening, and it is eon- 
verted into a sulphate, while disintegra- 
_tion ensues. In Roman cement the lime 
exists In combination, and there is no 
inclination toward the formation of a 
sulphate, and hydraulic limes resemble 
Roman cement in plivsical qualities. 
Dr. Michaelis suggests that hyrdraulie 
cenenting materials containing more 
lime than is required for the formation 
of stable hydro-silicate and aluminate 
may be made suitable for submarine 
work by an admixture of trass or pizzo- 
j lana, whereby the cementing strength 
vot the mass will be greatly mecreased, 
and it will be enabled to withstand the 
Usintegrating action of the sea water. 


Stories of Amazonian Pygmies. 
| —Dr. D. G. Brinton subjected the stories 
jof the existence of pygmy tribes on the 
jupper tributaries of the Amazon to a 
{careful examination, and came to the 
‘conclusion that the faets did not show 
}anything more than that there are un- 
jdersized tribes in that part of South 
America, with oecasicnal imdividnal ex- 
amples of dwarfs, such as occur in all 
communities. It is still a questicn, he 
vobserved, “‘ whether the rnmor of a pyg- 
jmy people somewhere in the tropical fur- 


cat 


ests is not to be classed with the stories 
which threw a strange glamour about 
those inaecessible regions in the early 
days of the discovery. There were many 
of these, for 1 am speaking of the part 
of the map where was located the EK 


Dorado, the golden eity of Manoa, the | 


home of the warlike Amazons; where 
dwelt the men with tails and the myste- 
rious Oyceoulets, warriors with white 
skin, blne eyes, and Jong, blond beards. 
All have vamshed from history but the 
p¥Ygmies, and their turn will probably 
soon come.” 


Relief and Pension Funds of 


Railroad Men.—In instituting a pen- | 


sion fund for the men in its employ the 
Pennsylvania Railroad established, in 


addition and supplementary to the re- | 


Hef fund of which they enjoy the privi- 
lege, a special fund for those who are 
retired or superannuated, which is ad- 
justed according to their length of serv- 
ive and the pay they have been reeciv- 
ing. The relief fund atfords every man 
employed an opportunity to provide for 
himself in case of sickness or disability. 
It is co-operative, and is supported joint- 
ly by the employed men, its members, 
and the company, the expenses of opera- 
tion and the deficiencies in it being met 
by the company. The additional pension 
is the company’s own undertaking. Be- 
sides the manifestly humane purpose of 
this arrangement—to care for the present 
and future interests of its men—it prom- 
ises to work to increase and improve the 
etfeetiveness of the company's service. 
Jis tendency will be to give the men 
greater heart in their work, and to cause 
them to identify themselves more fully 
with it. Decent provision being made 
for the retirement of old hands, the serv- 
ice can be kept manned by a younger 
and more robust class. The new find 
will effect the entire force on the lines of 
the Pennsylvania system east of Pitis- 
burg and Erie, extending over a track- 
of more than forty-one hundred 
miles. 


y01re 
age 


The Broom as a Spreader of Dis- 
ease.— Dust heing now generally recog: 
mized one of the most eflicient 
hicles of the germs of disease, Dr. Max 
Girsdansky finds the broom to be one 
of the most active agents in sending 
them into air, where it is diffused by 


as ve- 
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| whatever breezes may be blowing there. 
|The housewife digs the dust out of her 
carpets and stirs it out of the quiet 
|eorners where it has accumulated, wear- 
ing an old dress and eovering her head 
) while she leaves her lungs exposed, then 
shakes her rugs in the yard, and the 
| street sweeper transfers the dust he has 

charge of from the pavement to the at- 
j mosphere, where we can breathe our 

till of consumption from day to day. 
| Therefore, the author holds, the broom, 
“far from serving any hygienie pur- 
pose, is the eause of the maintenance of 
organic dust in the atmosphere of the 
large cities of the world, and as sueh is 
the most important eause of the exist- 
ence and spread of tuberculosis.”  PFur- 
ther, the carpet is pronouneed “an un- 
hygienic article, serving as a fine breed- 
ing ground for vegetable parasites, 
necessitating the use of the broom and 
the duster, and thereby becoming a rea- 
son for the existence of organie dust.” 
'As the only proper and safe way of 
_proeuring the cleanliness of the floors 
‘and streets of our large cities, Dr. Girs- 
dansky advises the free use of water in 
‘the shape of showers, or with sprinkling 
wagons, hoes, mops, ete., and that all 
tloors and floor coverings of the house 
and the street be so constrneted as to 
facilitate the free use of water in these 
| Ways. 


Alkali Soils in Montana.—Mr. F. 
W. 'Traphagen, of the Montana Agricul- 
tural Experiment Station, ascribes the 
origin of the alkali soil in the arid re- 
gions to the failure of the elements to 
-remoye the soda salts set free on the 
disintegration of the rocks, which in 
humid regions are taken up and washed 
away by the rains. The soluble salts 
are dissolved by the water that falls on 
the surface, and are carried down when 
it soaks through the ground, to form an 
‘element in the ground water. They re- 
turn thence to the soil when water is 
bronght up by eapillary aetion to 
supply the place of that Jost by sur- 
face evaporation, and accumulate there, 
Then, as the water evaporates they are 
left. on the snrface, forming, when in 
snflicient quantity, the white crusts 
seen in badly alkalied places. The most 
effective remedy for alkali might prob- 
ably be found in underdrainage, which 
/would prevent the ground water rising 
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to the top, and would earry off the 
salts. This being at present impraeti- 
eable on the large seale that would be 
required, sueh expedients as surface 
flooding and such eultivation of erops as 
would tend to check evaporation are 
suggested. The pernicious effeets of 
“ black alkali” or sodium earbonate are 
seen When it forms as much as about 
one tenth of one per cent of the soil, in 
the corrosion and solution of vegetable 
matter—the stems of plants—exposed 
to it. It also dissolves the humus or 
vegetable mold, forming dark-eolored 
solutions and depositing a blaek resi- 


due upon the evaporation of the water. 


—whence its name—and it destroys the 
tillability of many soils. The “ white 
alkah ” or sodium sulphate can be borne 
in much larger proportions in the soil, 
and promotes the best crops just before 
it completely destroys them. The au- 
thor remarks that the foundations of a 


number of buildings in Billings, Mon- | 


tana, are gradually beeoming insecure 
because of the disintegration of the 
rock, due to the absorption of alkah 
salts, followed by the evaporation of the 
water and the deposit of salts within 
the pores of the roek. As the process 


continues, the rock partieles are forced | 


apart. 


Future of the New York Canalis. 


—TJhe Committee on Canals of New, 


York State recommend decidedly in 


their report to the Governor that those | 
highways should not be abandoned but | 
maintained, and the principal ones en- | 


larged, while the others should be kept 
up as navigable feeders. Of two proj- 
ects for enlarging the Erie Canal, that 
undertaken in 1895, with modifications 
to be executed at a eost of $21,161,645, 


and a larger one to eost $58,594,668, the - 


eommittee prefer the larger one, beeause 
it will permanently seeure the eommer- 
cial supremaey of New York, while the 
other is “at best only a temporary 
makeshift.” An important principle 
emphasized in the report is that the elli- 
ciency of the canals depends upon their 
management as well as upon their phys- 
ical size. Therefore a poliey should be 
followed that will encourage transporta- 
tion companies to seek the use of them; 
mechanical means of traction should be 
employed, and meehanieal power should 
be substituted for hand power in cer- 
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| tain operations; the foree engaged upon 

them should be organized on a more 
perinanent basis of fitness, so as to fur- 
iiish an attraetive career to graduates 
of scientific institutions; and. eflicient 
| guards should be thrown over the ex- 
penditure of money ‘so as to make im- 
possible a repetition of the unfortunate 
| results of the $9,000,000 appropriation.” 
| Floating Stones.—While engaged 
| in seientific research in southwest Pat- 
fagonia, Mr. Erland Nordenskiold ob- 
served a considerable number of small 
"fragments of slate floating upon the 
surface, packed together in larger or 
smaller elusters. Vhe surface of the 
stones was dry, and they sank imme- 
diately when it became wet. Their spe- 
cifie gravity was 2.7], that of the water 
being 1.0049. The fragments contained 
no air cavities perceptible to the naked 
eye, but small, gaseous bubbles eould be 
seen attached to their under surfaces, 
and stones on the very fringe of the 
beach whieh were just beginning to 
float were observed to be Hghtened by 
| gaseous bubbles. The author was not 
able to investigate the phenomencn more 
closely, but believes that besides the 
visible bubbles they were surrounded by 
an envelope of gas, supported by an in- 
significant eoating of alew, by which 
they are enveloped. The greasy surface 
of the mineral also prevented the water 
from adhering to them, and = caused 
them to be surrounded with a concave 
meniscus, which evntributed much to 
their floating. 


The “ Periodicity of War.’’—The 
doctrine of “the periodicity of war” 
was presented at the Lake Mohonk 
Conference on International Arbitration 
in May-June, 1899, by General Alfred 
C. Barnes, with the introductory re- 
mark that “no one deprecates war more 
than the soldier who serves from a sense 
of duty.” The speaker said that “ with 
all our privileges, and in spite of the 
elevated spirit that undeniably prevails 
among us, the original savage lurks in 
the hearts of men here as elsewhere.” 
ln two hundred and twenty-five years 
we have had ten principal wars—five 
| during the colonial period and five since 
our independence was undertaken. The 
average interval between wars has been 
about twenty years—“ an extremely in- 
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teresting periodicity, as it brings into 
the arena a new race of fighting young 
men, So it seems that for each fresh 
generation of our youth the temple gates 
of Janus have to be opened, that the 
fries there confined may rush forth 
and devastate the earth. 
most hke the operation of a matural 
Tag 
origin of the war that the United States 
is stilt engaged in is the simple one that 
we were “spoiling for a fight.” 


Expert Cpinions respecting Food 
Preservatives.—At a recent hearing 
before an English Oflicial Committee on 
Preservatives and Coloring Matters in 


Food, the representative of an eminent | 


firm of preservers said that preserva- 
tives were tot very gconerally used with 


fruits and jams. lis tirm = regarded 
them as quite unnecessary, but he 


would not say they ought to be prohib- 
ited if used in moderate quantity. 
sides coloring matter in vegetables, the 
only article used hy his firm for color- 
Ing was an extract of eochineal. May. 
John Tubb Thomas, a medical officer, 
told of children who were injured by 
milk containing boracie acid, and said 
that in his experiments upon himiself 
ahout fifteen grains of that substance a 
day had upset his digestive organs and 
produced sickness, with diarrhoea and 
headache. 
should certainly be prohibited im new 
milk, which was so largely the food of 
invalids and infantis. Dr. W. 
field said he had found salieyhe acid in 
the Hehter wines and It wits 
aoshiehtly acrid, irritating substance, 
whieh was used externally for the re 
moval of corns and warts, and was a 
most undesirable article to put in food, 
Mr. Walter Collingwood Williants, a 
public analyst, had found salieyle acid 
in a number of temperance, non-alco 
holie drinks. Dr. Kaye, a medical off 
cer of health, showed that the mumber 
of infant deaths was increasing, while 
the general death rate was decreasing, 


3e- 


beers, 


and attributed the fact, partly at last. | 


to the grewing and excessive use of 
preservatiy es. 


Pawnshops in Germany.— Between 
half a dozen and a dozen 
pawashops which were common in Ger: 
many In the seventeenth and cighteenth 


It looks al- | 


General Barnes’s theory of the) 


Vhe use of the acid, he said, | 


H. Cor: | 


of the state | 
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'eenturies still exist. The United States 
vice-consul at Cologne has given a con- 
siderable list of municipal pawnshops in 
the more important cities of all parts 
of Germany. On the whole, the num- 
ber of these institutions is larger in Ger- 
many than in France, but smaller than 
in’ Belgium, Holkand, and Htaly. The 
business of pawnshops appears, at least 
more recently, to depend less upon gen- 


Peval economic than on speeial, loeal 
causes. The German law has usually 


required private persons doing a pawn- 
broking business to take out special 
licenses, and has exereised a more or 
less strict supervision over (hem. The 
(supervision practically lacked eiliciency, 
and more stringent regulations were im- 
| posed by a statute enacted m 1879, 
which is now the basis of the existing 
law of the German Empire. Under this 
law license is refused to persons who 
are untitted for the business, and is not 
issued at any rate unless a necessity is 
shown for the institution. The nnperial 
law is supplemented by special laws of 
the various German states, 


Animals of the Ocean Depths.— 
While plant life in the ocean is limited 
to shallow waters, Sir John Murray 
says fishes and members of all the in- 
vertebrate groups are distributed over 
the tloor of the ocean at all depths. The 
majority of these deep-sea animals live 
by eating the mid, clay, or ooze, or by 
catching the minute particles of organie 
mmatter which fall from the surface. It 
is probably not far from the truth to 
say that three fourths of the deposits 
now covering the floor of the ocean have 
passed through the alimentary canals 
of marine amimals. These mud-eating 
species, many of which are of gigantic 
size when compared with their allies 
living in the shallow coastal waters, 
hecome in turn ihe prey of numerous 
rapacious animals armed with peeuhar 
prehensile and = tactile organs. Many 
deep sca animals present archaie eharac- 
ters; still, the decp sea can not be said 
to contain more remnants of fauna 
which tlourished in remote geologieal pe- 
jriods than the shallow and fresh waters 
jul the continents, 


The Site of Ophir.—Dr. Carl Pe- 
ters, an African explorer reeently  re- 
j turned to London, believes that he has 
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found the Ophir whence King Solomon’s ! 
gold was brought, in the country be- 
tween the Zainbesi and the Pungwa Riv- 
ers, In Portuguese Africa and eastern 
Mashonaland. Many rivers, some quite 
extensive, of undetermined origin, and 
traces of ancient mining enterprises, are 
found in the region, and gold is. still 
washed there. One site is Fura, on the 
Muira River, about fifteen miles south of 
the Zambesi. The name Fura is said to 
be a native corruption of the word Afur, 
by which the Arabs of the sixteenth 
century ealled the district, and that to 
be the Saharan or south Arabian form 
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of the Hebrew Ophir. The natives are 
unlike the ordinary Aincans, and have 
a distinctly Jewish type of face. A 
chief informed Dr. Peters eoncerning 
the position of some ancient workings, 
and, following his directions, the ex- 
plorer found ruins “of an undoubtedly 
Semitie type.” Dr. Peters’s hypotheses 
and evidences must be accepted for 
what they are worth. Other explorers 
have found Ophir at various points in 
Africa and Arabia, and even in India 
and elsewhere, and have been as satis- 
fied and as sure as he with their identi- 
fications. 


MINOR PARAGRAPHS. 


AN instructive address, before the 
Iron and Steel Institute of Great Brit- 
ain, was recently delivered by Sir W. 
Roberts Austen on the progress made 
in the iron and steel industries during 
the past century. The great revolution 
which the discovery of steel brought 
about is dwelt upon at length, and its 
far-reaching importance, not only in the 
iron industry itself but in all other in- 
dustries and in the destinies of England 
herself, pomted out. In the early days 
of the industry it was held that the dif- 
ferent qualities of iron were due to the 
different loealities from which the ore 
was obtained, but late in the eighteenth 
century the great Swedish chemist, Berg- 
man, of Upsala, clearly showed that car- 
bon is the element to whieh steel and 
east iron owe their distinctive proper- 
ties, Clouet’s celebrated experiment on 
the carburization of iron by the dia- 
mond followed. “ Well might Bergman 
express astonishment at the action of 
carbon on iron. Startling as the state-_ 
ment may seem, the destinies of Eng- 
land throughout the century, and espe- 
cially during the latter half of it, have 
been mainly influenced by the use of 
stecl. Hardly a step of our progress or 
an incident of our civilization has not 
iu one way or another been iniluenced 
by the properties of iron and steel. It is 
remarkable that these propertics have 
been determined by the relations sub- 
sisting between a mass of iron, itself pro- 
tean in its nature, and the few tenths 
per cent of earbon it eontains.” In 1800 
the production of pig iron in England | 
was about 200,000 tons; in 1898 it was 


8,769,249 tons. ' 
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A NOTE in Nature deseribes an in- 
genious arrangement for controlling the 
direction of torpedoes by means of ether 
waves. Two solenoids, into which are 
drawn iron cores, are attached to the 
rudder head, the eore whieh is drawn in 
depending, of eourse, upon the direction 
of the received current. Two rods pro- 
jecting above the surfaee of the water 
receive the waves and are in eirewit with 
a eoherer of special type, which affeets a 
velay in the usual way. The actual pro- 
cesses involved in steering and control- 
ling a torpedo are somewhat as follows: 
The torpedo, containing a suitable com- 
bination of the apparatus above men- 
tioned, is launched from a vessel eontain- 
ing thenecessary sending apparatus. Sup- 
pose the torpedo voes off its course. Then, 
by means of a switch, an induction coil 
is supplied with an electric current, and 
waves or oseillations are generated. 
These, on reaching the torpedo, pass into 
the projeeting wire and thence reach the 
coherer, This operates the relay, clos- 
ing the seeondary circuit. <An electric 
current now flows through a ° selector” 
to one of the solenoids, the iron eore is 
sucked into right or left, and the helm is 
thus turned. When the torpedo has at- 
tained a proper course the switch is 
opened and the waves cease. The vibra- 
tion in the neighborhood of the coherer 
restores it to the original resistance; 
the current passing through it becomes 
weaker and ceases to afleet the relay 
coil, whieh therefore opens the second- 
ary eireuit and allows the helm to fly 
baek to the midship position. A large 
model of the apparatus has been eon- 
structed, and it is said to work with en- 
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fire suceess under all kinds of eondi- 
tions, The inventors are Mr. Walter 
Jameson and Mr. John Trotter. It is 
stated that Nikola Tesla has American 
patents for a somewhat similar device. 


Ix the absenee of the author, Pro- 
fessor Dewars paper on the solidifica- 
tion of hydrogen was read in the Brit- 
ish UAssociation by Sir William Crook. 
It shows that solid Jivdregen presents 
the appearance of frozen water, and not, 
as had heen anticipated by many, of 
frozen mereury; tence it is now defi- 
nitely decided that it is not metallic. 


The temperature of the solid is 16° ab- | 


solute at thirty-live millimetres pres- 
sure, and it melts at 16° or 17° abso- 
lute, the practical limit of the tempera- 
ture obtainable by its evaporation being 
14° or 15° absolute. Thus the last of 
the old gas has been solidified. It 
was further mentioned, in conneetion 
with these statements, that Professor 
Dewar had succeeded in liqnetying he- 
ivan. 


THE organizing committees of the 
Coneresses of Aéronautics and Meteor- 


ology—these being cognate subjects—of | 


the Exposition of 1900 have decided to 
hold the meetings of these bodies in 
such a manner that all members can 
attend the sessions of both. The pro- 
erainne arranged for the Aéronautical 


Coneress contemplates the discussion, | 


under aspects which are set forth in de- 
tail, of * problems ” relating to free bal- 
loons, their management and use; eap- 
live balloons, steerable balloons, and 


aviation; and the seientitie applications” 


of balloon observations to problems in 
astronomy, meteorology, and physiol- 
ogy; also of their use for purposes of 
reconnoissance and toporraphical 
veys, and of photography front balloons, 
In a different order of ideas, the con- 
gress may occupy itself with questions 


of legislation and international Jaw | 
which concern a@ronauts in’ times of 
peace and of war, 

Turre State eatalogues of Ohio 


plants have heretofore heen issued. The 
first. ly J. SL Newberry, was published 


In the State Agricultural Report in 
IN59; the second, hw ih. CL Beardslee, 
was published in S874, and was re- 


pitted in the Aerieultural Report. for 
ISTO; and the third, by W. A. Weller: 


Tian and W. OC.) Werner, was included 


sur- | 
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in the State Geological Report for 1893. 
This work contains a bibliography, and 
eives the names of the first known col- 
lectors of the less common species. A 
fourth catalogne, consisting of a check- 
list of the P’feriduphytes and Spermo- 
phites, recently published by Prof. W. 
A. Wellerman, contains the species and 
varictics nuinbered serially, as in the 
State [erbarium of nearly ten thousand 
sheets, with the sequence of groups as 
by Eneler and Prantl, and the nomen- 
clature as used by Britton and Brown. 


NOTES. 


THE committee of the St. Peters- 
burg Astronomical Society for the revi- 
sion of the Russian calendar, to make 
it agree with the Gregorian, has found 
it necessary to move slowly. The festi- 
vals prove a fermidable obstaele to the 
desired reform, and the people will have 
to be prepared for the change before it 
‘an be instituted. The plan now is to 
use both dates, Russian and Greg ‘°n, 
together till the new style can be made 
familar, and it is proposed to make the 
double use compulsory on private as 
wellas on public documents and papers. 


A STEAMBOAT company is placing 
its little vessels on the canals of Venice, 
‘and the gondolas, which were one of the 
charms of the city to travelers, are des- 
tined to disappear—iuniess a few may 
he reserved to gratify the euriosity of 
tourists. 


Tur Conmissioner of Edneation of 
| Rhede Island has issued a cirenlar to 
teachers, calling attention to the work 
of the Andubon Society for the Preser- 
yation of Birds, and to the inealeulable 
value, from various points of view, of 
bird hfe, and advises them to foster 
Nature study as furnishing a natural 
channel by means of which instruction 
and information on the subject may 
readily be brought before the children, 
and through them to the people gen- 
erally, 

Ix a paper on The Ultimate Basis 
of Time Divisions in Geology, T. C, 
Chamberlin aceepts it as preved that 
there were no universal breaks in sedi- 
mentation or in the fundamental econ- 
tinnity of life, no physical eataclysms 
cadtended by universal destruction of 
life, and that sedimentation has been in 
constant progress somewhere and life 
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eontinuous and self-derivative since the 
beginning. lle then raises the question 
whether this continuity of physical and 
vital action proceeded by heterogeneous 
impulses or by correlated pulsations, 
The author's conelusion is in favor of 
the hypothesis of correlated pulsations 
involving a rhythmical periodicity. 

NETTLE fiber is said to be coming 
into great favor for the manufacture of 
fine varns and tissues. Several facto- 
ries in Germany are using it, and the 
lutroduction of the extensive ciltiva- 
tion of nettles into the African colony 
of the Cameroons is contemplated. 


THERE are now, according to the 
last annual Report of the Comuissioner 
of the General Land Qilice, thirty-six for- 
est reservations (exclusive of the Afog- 
nak Forest and Iish-Culture Reserve in 
Alaska) in the United States, embrac- 


ing an estimated area of 46,021,899 
acres, This estimate is for the aggre- 


gate areas within the boundaries of the 


re vations, but the lands reserved are 
. the vacant public lands therein. 
The actual reserved area is therefore 


somewhat less than the estimate. 


EXPERIMENTS made by Professor 
Dewar and Sir W. Thisleton Dyer, and 
reported to the british Association, 
upon the eilect of the temperature of 
Hquid hydregen upon the germinative 
power of seeds, go to show that life 
goes on at a temperature so Jow that 
ordinary chemical action is practically 
stopped. Seeds of barley, vegetable 
marrow, mustard, and the pea were im- 
mersed in liquid hydrogen for six hours, 
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cooled toa temperature of 153° F. below 
the temperature of melting ice, and 
eame out unchanged to the eye, and, 
when planted, all germinated. 

Sim Joun Luanock, having been 
raised to the peerage. has adopted Lord 
Avebury as lis tithe, and will be henee- 
forth so known. 


Ix our obituary list of men known 
to science are the munes of N. If. Green, 
Po. AL S.. whe was distinguished for 
the exceHence of his plancvtary observa- 
tions, particularly of Mars, made at 
Madeira in 1S77, and was the seeond 
President of the British Astronomical 
Association, died November 10th, in his 
seventy-sixth vear: Prof. E. E. Lughes, 
inventor of the llushes printing tele- 
graph machine, the uicrophone, and the 
induction balence, Jclow of the Royal 
Society, gold medalist, and Chevalier of 
the Legion of IHlonor, who was born in 
London in 183f and was brought to the 
United States at an early age; Mr. J. 
Ki. Gregory, mineralogist; M. Marion, 
professor in the Scientific Faculty in 
the University of Marseilles and Keeper 
of the Natural History Aluseum there, 
who took part in the dredving trips of 
the Travailleur and the Talisman, and 
contributed to the Annales of the mu- 
seum at Marseilles; Dr. Wans Bruno 
Geinitz, geologist and paleontologist, at 
Dreslen, Saxony, in his eighty-sixth 
vear; Walter Gotze, botanist, while on 
an expedition to German East Africa, 
December Sth; and Alr. W. T. Suffolk, 
treasurer of the Royal Microscopical So- 
ciety of Great Britain. 
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mandel coast, to Melbourne and Rangoon. Nothing could be of more absaibing interest than this won- 
derfully vivid account of foks'l humanity, and the adventures and strange sights and experiences 
attendant upon deep-sea voyages. It is easy to see in this Look an English companion to our own 
‘Two Years before the Mast.” 


The White Terror. 


A Romance. By FELIx Gras. Translated from the Provencal by Mrs. Catharine A, 
Janvier. Uniform with “The Reds of the Midi” and “The error.” 16mo. Cloth, 
R150. . 

In ‘‘ The White Terror” M. Gras paints with singular vividness the strange conditions offered in the 
Midi after the more familiar events of the French Revotution in Paris. He shows the alternating 
triumphs and reverses of Whites and Reds, and the lengthening of the shadow cast by Napoleon, while 
throughout all these stormy and adventurous scenes there passes the appealing figure of Adeline, daugh- 
ter of a murdered Royalist. The story of Adeline's protection by humble friends from factional hate 
and from the murderous Calisto forms a romance extraordinary in its sympathetic quality and dramatic 
power. Her story and the tale of her friend Pascalet’s adventures in the Napoleonic wars make a 
romance which throbs with life and holds the reader tense with susperded interest. The enthusiastic 
reception given to M. Gras’s ‘‘ Reds of the Midi” and ‘‘ The Terror " indicates the welcome awaiting 
his new romance. 


BY FELIX GRAS. 


“ For children, parents, teachers, and all who are tuterested tn the psychology of childhood.” 


The Book of Knight and Barbara. 


By Davip STARR JorDAN. Tllustrated. ramo. Cloth, $1 50. 


The curious and fascinating tales and pictures of this unique book are introduced by Dr, Jordan with 
a preface which contains the following : ‘The only apology the author can make in this case is that he 
never meant to do it. He had told his own children many stories of many kinds, some original, some 
imitative, some travesties of the work of real story-tetlers. Two students of the department of educa- 
tion in the Stanford University —Mrs. Louise Maitland, of San José, and Miss Harriet Hawley, of Pos- 
ton —asked him to repeat these stories before other children. Miss Hawley, as a stenographer, took them 
down for future reference, and while the author was absent on the Bering Sea Commission of 18c6 she 
wrote them out in full, thus forming the material ef this book. Copies of the stories were placed by 
Mrs, Maitland in the hands of hundreds of children. These drew illustrative pictures, after their 
fashion ; and from the multitude offered, Mrs. Maitland chose those which are here reproduced. The 
scenes in the stories were also subjected to the criticisms of the children, and in many cases amended tu 
meet their suggestions. 


The Half-Back. 


A Story of School, Football, and Golf. By Ratpir TLENRY BARBOUR.  12mo. THus- 
trated. Cloth, Sr 50, 


This breezy story of outdoor sport wiil be read with the most intense interest by every healthy boy, and 
by many girls. Mr. Barbour’s hero is introduced to the reader al a preparatory school, where the serious 
work and discipline are varied by golf and football matches and a regatta. Later the young half-back 
of the school earns a place upon a ‘varsity team and distinguishes himself in a great university game, 
which is sketched in a most brilliant and stirring chapter. Mr. Barbour's vivid and picturesque sketches 
of sports are not permitted to point a false moral. Without obtruding the lesson upon the reader, be 
shows that the acquisition of knowledge, and not athletics, is the end and aim of school and college life. 


The Treasure Ship. 
A Story of Sir Wilham Phipps, the Kegicides, and the Inter-Charter Period in) Massa- 
chusetts. By TlezekKiai Burrerwortit,  Ebustrated. remo. Cloth, $1.50. 

In his vivid story ‘* The Treasure Ship” Mr. Butterworth pictures the dramatic events in the career of 
the pour boy who recovered the treasure trom the Spamish ship sunk in the Bahamas and was knighted 
by the king. Phe author sketches striking incidents of his subsequent career ax a soldier, as a firm 
opponent of the witchcraft delusion, and as Governor of Massachusetts, “Together with the tale of 
Phipps and the vivid sket hes of seventeentb-century life in Poston, the author has interwoven strange 
incidents of the hidden existence of the regicides Goffe and Whalley in Massachusetts, and also episodes 
of Andros’s dominion and the inter-charter period. the story of Phipps and the seventeenth-century 
movement for jusuce and freedom in Massachusetts and Connecticut are among the most thrilling pages 
of our colonial history, and they teach lessons which every Anterican youth should learn. 


The King’s Mirror. 
A Novel. By Anruiony Thorr, author of “Phe Chronicles of Count Antonio,” ‘The 
God in the Car,” * Rupert of Tbentzau,” etc. t2mo. Cloth, $t.50. 


“Subtle, restrained, an. delicate workmanship, . . . effective in its lightness, and in the complete 
but unrestrained humor of his character talk."—fud/ Wall Gasetle. 


“At onee uaique and artistic. “The book shows deeper thought and a higher grade of skill than any 
of his former works."—CAicago 7rrbune. 


’ 
Oom Paul’s People. 
Ty Howarp C. liintecas., With Ulustrations, temo, Cloth, 81.50. 

‘The first systematic and categorical exposition of the merits of the whole case and its origins writ- 
ten by a disinterested observer. 2... An informing: book, and a well-written one.”—Vew lore Mail 
and LXpress. 

“«Gives precisely the information necessary to those who desire to follow intelligently the progress of 
events at the present time.’—.Vez Port Commercial Advertiser. 

‘Has all the timeliness of an up-to-date newspaper article ; in fact, some portions of it read almost 
like a cablegram from the Transvaal." —.Vez Vork Sunday Horld. 


The Hero of Manila. 


Dewey on the Mississippi and the Pacific. By Rosstrer Jotfnson, A new book in the 
Young Heroes of our Navy Series. [llustrated. r2mo, Cloth, $1.00, 

“Wl have much fascination for boys.”—.Vezw Fork Tribune, 

‘SA complete biography up to date. The aid of fiction has only occasionally been brought in to 


heighten the effect of some of the schoolboy anecdotes, which are themselves based upon fact. ’—Vew 
lor’ Lerald, 


Averages. 
A Novel of New York. By ELraNor SiUarT, author of “ Stonepastures.” — r2mo. 
Cloth, S1.so. 


‘* The author of * Averages’ has no need of striving after cleverness; it comes naturally to her.”— 
Chicago Times-lerald, 


Evolution by Atrophy. 


by Jean Dratoor, PEAN Massager, and Eine VANDERVELDE. A new volume in the 
International Seientific Series. 


The purpo-e of this work is twefold. The authors aim to show, first, that an essential element of 
the process of evolution as it goes on among plants and animals is the degeneration, decay, or atrophy of 
organs or parts of organs, at the same time that other parts oc organs may and are generally being 
carried to a higher stage of development, these modifications of structure being attended with correspond- 
ing changes of function The ehanges that thus take place in the organism, be they upward or down- 
ward, degenerative or progressive, are a part of the process of adaptation that is everywhere forced upen 
the living being by environing conditions. Secondly, they point out that what is true in these respects 
in the field of lif: or biology is also true, though perhaps to a Jess extent, in social phenomena or 
sociology. Societies, ike indivi tual organisms, are ever changing, ever adapting themselves to surround- 
ing conditions, and undergoing modification through influences that Operate bc th from within and without, 
Just asin the case of plants and animals. the resulting: social evolution is attended by the phenomena of 
degeneration or atrophy, institutions and customs that were once in the ascendant declining and giving 
way to be repliced by more highly specialized forms of activity. In biology the principle of natura] se- 
lection is believed to play a primary part, while in sociology artificial selection is represented as the 
dominating agent. “Phe authors bring a strong array of facts to the support of their contention, and 
present their arguments in a clear and simple style. 


The Story of Eclipses. 


By G. F, CHAMBERS, author of ‘The Story of the Stars.” In the Library of Uscful 
Stories. Cloth, qo cents. 

‘The present volume is intended as a sequel to my two former volumes in the Newnes Series of U-e- 
ful Stories, entitled respectively the ‘Story of the Soar System‘ and the ‘story of the stars.’ It has 
been written not-only as a necessary complement, so to speak, to Chose works, but because public atten- 
tion is already Leing directed to the forthcoming total eclipse of the sun on May 28, 1g 0. This eclipse, 
though only visible as a partial one in England, will be total no farther off than Portugal and ‘spain, 
Considering also that the line of totality will pass across a large tract of country forming part of tl 
United States, it may be inferred that there will be an enormous number of I-nglish-speaking spectators 
of the phenomenon. It is for these in general that this little book has been written.” —Ladract srom 
the Author's Preface. 


The Secondary School System of Germany. 


By FREDERICK F. BoLtox. A new volume in the International Education Series. 
12zmo. Cloth, $1.50. 

‘lt is with pleasure that 1 availed myself of the opportunity while in Germany to personally visit 
and study the different forms of schools comprised in the educational system. In addition to this I 
sought every opportunity for conference with schoolmen, teachers, and directors, to better acquaint my- 
self with the »o¢z/ inspiring the various features of the system. An endeavor was also made to study 
the family life, to gain a knowledge of the relations between patrons and the school system. I have 
attempted in the following pages to describe one section of the system, viz., the secondary schools.""— 
Extract from the duthor’s Preface. 


The Story of Magellan. 


By TTEZEKIAH BUTTERWORTH. t2mo. Hlustrated. Cloth, $1.50. 


Of the many dramatic chapters of the romantic decades of discovery in the fifteenth and sixteenth 
centuries, ‘‘ The Story of Magellan” yields to none in picturesqueness and heroic quality. Mr. Butter- 
worth’s story of the conditions preceding Magellan's expedition, of the adventures of the voyage, the 
discovery of the Philippines, and the completion of the first circumnavigation of the globe, records the 
facts of history which are in themselves more wonderful and engrossing than any fiction. Older as well 
as younger readers will be fascinated by this vivid account of the first contact between white men and the 
natives of the Philippines. An appendix furnishes some modern information regarding those much-dis- 
cussed islands and their inhabitants. In addition to the artist's illustrations, various maps, portraits, 
and pictures of places increase the historical value of this instructive book. 


About the Weather. 


By MARK W. Harrinctox. <Appletons’ Ilome-Reading Books. 12mo. Cloth, 60 
cents net. 

The importance of the weather as a subject of thoughtful attention and investigation is every day be- 
coming more and better appreciated. Mr. Harrington's book is not only the best but perhaps the only 
elementary book on the subject, and contains matter that would be difficult to find elsewhere. The book 
is well Ulustrated. 


The Insect World. 


By C. M. WEED. <Appletons’ Home-Reading Books. 12mo. Cloth, 60 cents net. 


In this volume a collaboration of the best modern writers, each treating the topic relating to the gen- 
eral subject of the book with which he is best acquainted and has to some extent at least made his spe- 
cialty, results in a little treatise weil worth any reader's time and attention. 


The Family of the Sun. 


By Epwarp S. HoLpEN, Appletons’ Ilome-Reading Books. 12mo. Cloth, 42 cents net. 


‘In the introduction to a former volume of this series, viz., Earth and Sky, the whole course of In- 
struction of a student in astronomy was outlined, and teachers should consult that introduction. The 
present book is a continuation of its predecessor. The former volume related chiefly to the earth, to the 
moon, and to the space which includes the universe. The present volume deals descriptively with the 
planets that form the family of the sun—with their appearances in the telescope, and with the main 
deductions that can be drawn from these appearances." —Livtract trom the Author's Preface, 


The Story of the Fishes. 


jy JAMES NEWTON BASKETT. <Appletons’ Home-Reading Books. 75 cents ret. 


This is the only easily accessible, compact, inexpensive, and reacable book on American fishes in the 
market. The work is condensed, and free from technicalities. It is profusely illustrated with original 
drawings which are both correct and artistic. 


APPLETONS’ 
TOWN AND COUNTRY LIBRARY. 


Each, r2mo, paper, 50 cents; cloth, $1.00. 


“The beauty of Appletons’ Town and Country Library series is that one is always sure of being 
thoroughly entertained, nou matter how much at random he may make his selection or what season cf 
tLe year it may happen to be.” Boston Herald. 


No. 274. A Voyage at Anchor. 
By W. CLARK RusseiL, author of “ The Tragedy of Ida Noble,” ete. 


This new novel is characterized by those qualities which have won for its author his fame, and withal 
has a flavor all its own, Mr. Clark Russell takes his reader to spend a two-months’ holiday in an old 
hulk off the Kentish coast, on the stretch of water between Deal and Walmer on the one side and the 
(soodwin Sands on the other, which is known as the South Downs. The novel experiences of the hoh- 
day party are related in the delightful style of which Clark Russell is a past master. The story is full of 
capital situations and unhackneyed dialogue, and tinged with a quiet humor which adds to the reader’s 
relish of the whole. Moreover, the splendid sights of the gateway to the Channel and the pleasant dis- 
tractions in the way of gay functions which Deal and Walmer afford, furnish the author with opportu- 
nities for delightful descriptions and contrasts. A very striking feature in the story is the burning of a 
ship at night. 


No. 273. The Heiress of the Season. 
By Sir WILLIAM MAGNAY, Bart., author of * The Pride of Life,” ete. 


This brilliant and incisive study of social and political life in London furnishes effective contrasts of 
intrigue and honesty, and also of assured social standing and the struggle for place. The titled lady 
who patronizes social candidates for a consideration and secures names for new companies is vividly 
presented in company with the enterprising promoter, the heiress, the rising politician of genuine ability, 
and the political knave. The various characters stand out in clear relief against the kaleidoscopic back- 
ground of the London season. “Phe cleverness of the book and the writer's evident knowledge suggest 
some comparisons with ‘* Concerning tsabel Carnaby.” 


ono. 9 AY bitter: Fleritage: 
By Jous Brounpette-Burtron, author of “ Fortune's my Foe,’ ete. 

“Mr. Bloundelle-Burton is one of the most successful of the purveyors of historical romance who 
have started up in the wake of Stanley Weyman and Conan Doyle. He has a keen eye for the pictur- 
esque, a happy instinet for a dramatic (or more generally a melodramatic: situation, and he is apt and 
careful in his histone paraphernalia. Ile usually succeeds, therefore, in producing an effective story."— 
Charleston News and Courter, 


No, 271. Lady Barbarity. 
A Romance. By J. C. SNairit, author of ‘ Mistress Dorothy Marvin,” ‘ Fierceheart, 
the Soldier,” ete. 
'“Vhere is hardly a dull page in all of Lady BKab’s facetious chronicle.”—.Vew Vorh Commercial 
wlidvertiser, 


No. 270. The Strange Story of Hester Wynne. 
Yold by thersel& With a Prologne by G. Conmort, author of “A Daughter of Music,” 
ete, 
“This is indeed a strange story, and it is well told. The reader is never in advance of the charac- 
ters of the book in knowledge of what is to happen, and this is what keeps up the intere:t from chapter 
to chapter." wer bork Mail and Laupress. 


No. 26y. Dr. Nikola’s Experiment. 
Py Guy Bootupy, author of “The Marriage of Esther,” * Dr. Nikola,” ete. 
*Pistinetively of the sensational order, but none the Jess fascinating on that account.”— Aeston 
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“Tt prints more contributions from the ablest writers than auy other paper ta the United States, 


A FEW CONTRIBUTORS SINCE LAST JUNE; 


EDWARD EVERETT HALE, COUNT TOLSTOI, REAR-ADMIRAL SAMPSON, 
BRIG.-GEN. LEONARD WOOD, I. ZANGWILL, THE EX-PRESIDENT OF HONDURAS, 
PROF. CESARE LOMBROSO, WILLIAM T. STEAD, EDMUND GOSSE, 
ANDREW D. WHITE, WILLIAM J. BRYAN, CLARA BARTON, 
WASHINGTON GLADDEN, D. D., DR. PARKHURST, SENATOR MORGAN, 
POSTMASTER-GEN. C. E. SMITH, SECRETARY GAGE, PAUL LAURENCE DUNBAR. 
A FEW CONTRIBUTORS FOR THE IMMEDIATE FUTURE: 
PRES. DAVID STARR JORDAN, SIR EDWIN ARNOLD, HAMLIN GARLAND, 
JOSIAH FLYNT, MARION HARLAND, JUSTIN McCARTHY, 
COUNTESS VON KROCKOW, RICHARD HENRY STODDARD, REV. N. D. HILLIS, 
POET LAUREATE ALFRED AUSTIN, W. E. NORRIS, PRESIDENT SCHURMAN. 


THE INDEPENDENT is a weekly newspaper-magazine with over sixty pages of reading matter. Besides the con- 
tributed articles are departinents of Editorials, Religion, Survey of the World, Book Reviews. Finance, Insurance, ete., 
etc. Tuk INDEPENDENT ix made to appeal to the average inte ‘lligent man and keep him fully abreast of everytbing of 
importance in the whole world. 


SEND POSTAL FOR FREE SPECIMEN COPY. 


TIE INDEPENDENT. 120 Huan street, New York, 
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[he National Geographic Magazine } 
A JOURNAL OF GEOGRAPHY, 
e e e e 
Physical, Commercial, Political. Z 
EDITOR: $ 
[Owl Ns CEASE Py 
Statistician of the United States Department of Agriculture. { 
ASSOCIATE EDITORS: ¢ 
A. W. GREELY, Chief Signal Officer, U. S. Army. | WILLIS L. MOORE, Chiefof the U. S. Weather Bureau. 4 
W J McGEE, Ethnologist in Charge, Bureau of Ameri- | H. S. PRITCHETT, Superintendent of the U.S. Coast € 
can Ethnology. and Geodetic Surv ey. { 
HENRY GANNEIT, Chief Geographer, U. §. Geologi- |) MARCUS BAKER, U.S. Gevlogical Survey. 
cal Survey. O. P. AUSTIN, Chief of the Bureau of Statistics, U.S. 
C. HART MERRIAM, Chief of the Biological Survey, Treasury Department. 
U.S, Department of Agriculture. ELIZA RUHAMAH SCIDMORE, author of * Java, $ 
DAVID J. HILL, Assistant secretary of State. the Garden of the East,” etc. 
CHARLES H. ALLEN, Assistant Secretary of the | CARL LOUISE GARRISON, Principal of the Phelps { 
Navy. . | School, Washington, I). C. 
ASSISTANT EDITOR: : 
GILBERT H. GROSVENOR, Washington. D.C. $ 
The corps of contributors of The National Geographic Magazine comprises nearly every United States ¢ 
citizen whose name has become identified with Arctic exploration, the Bering sea controversy, the Alaska 
and Venezuela boundary disputes, or the commercial and political questions arising in c Mnection with 3 
the new possessions of the United States, Through the cordial co-operation of the diplomatic repre- 
sentatives of foreizn nations at Washington, it is able to present the latest and most authentic geo- 
graphic information from other countries. 
Annual Subscription, $2.50. 25 Cts. a copy. Three Months’ Trial Subscription, 50 Cts. 
Requests for Sample Copies should invariably be accompanied by Twenty-five Cents. 
CORCORAN BUILDING, = WASHINGTON, D. C. 
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fame, . “Cloth, Sie9o. 


ANTHONY TOPE. 


“Mr. Anthony tlope is at his best in this new novel. He returns in some measure 
to the color and atmosphere of * The Prisoner of Zenda.” . . . A strong book, charged 
with close analysis and exquisite irony; a book full of pathos and moral fiber—in 
short, a book to be read.”—Loendon Chrentele, 


“Subtle, restrained, and delicate workmanship, . . . effective in its lightness, and 
in the complete but unrestrained humor of his character talk." —Pad/ Jall Gazette. 

“At once unique and artistic. ‘The book shows deeper thought and a higher 
grade of skill than any of his former works."—Chicage 7 ribune. 


A NENW NOVEL BY THE AUTHOR OF “DODO.” 


ammon 
and Co. 
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ee Raibicom -eté:- aint. —Cheerh, 


SAS oO. 


“Eminently readable.’— Lomdon elthemeun. 


Le CFR SPRENSGN, 


“ Entertaming and amusing.” Leadon cleademy, 

“A novel of mark. Its character drawing is vigorous, its dialogue vivacious,”’— 
Aiterature. 

“Mr. Benson writes from intimate knowledge and the inside. He is a part of the 
very society which he openly censures. . 2. Plis novel stands out as a strong bit of 
work in which he is very much at home. its brilliant sayiags and clever eptgrams 
vive tta finish and polish which are even more effective than the setting itself. What 
Isinore, Mr. Benson sees with a great deal of heart the tragedy of human experience 
and writes of it feelingly.”— Boston Herald. 
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Averages. 


By ELEANOR SrvuarT, author of “Stone- 


~ 


pastures, ‘Teme. Clothi isso. 


The brilliant author has had every opportunity to know 
her New York well. She has been able, therefore, to avoid 
the “extremessot “high lite “and “dow Iie” whieh?! have 
seemed to many to constitute the only sahent phases ot 
New Vork. “She paints. men and womenol every -day.and 
sketches the curious interdependence and association or impingement of differing 
circles. ‘ Averages” is a brilliant study of actualities. 


“The author of ‘Averages’ has no need of striving after cleverness : it comes 
naturally to her.’—Chicago Times-tlerald. 
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A= Snow on the 
ew Headlight. 


\ Story of the Great Burlington Strike. By 
Cy MARSIAN alithor of “he Storm: of athe 


Ruskroad,” ete: renion ~Cloth, Sizes. 


CN = Mad ONEAN,, 


* To all railroad men this book, which is tastefully got 
up Ina neat binding with an illustration of a locomotive on 
the cover, will be specially interesting, hile the reading public in general will appre- 
ciate its many merits as a story in which scenes taken from real life figure largely.""— 
flaverhill Gasette. 


ir 
Mr. Warman holds a unique position among our tellers of tales, since he alone 1s 
a practical railroad man, who knows the work, and has done it. in all its details.’— 
Mew York Mail and Express. 


“Plenty of close- range photographs, interior views, of the great Burlington strike 
are to be found in Cy Warman's book.” —Phdladelphia Times. 


These books are for sale by all booksellers or they well be sent by marlon receipt of pric by the publi 
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Idylls of the Sea. 
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~ 


Sel = 5 . 
“Some of the brightest and most natural things ever 
AE about the sea.’— Leadon Morning, 

“ry tase rm mtinie fomennngs 2 ca 1 Gey erything he (Mr. 
Bullen) brings enthusiasm, a, passion: for-Aceuracy, and the v, 
good writing that comes ot knowledge and sincerity.”"— Lew- FRANK T. BULLEN, 
On decade cae 


“The ‘Idylls’ have areal savour of the brine, and bring the sea and the sailors and 
great and small monsters of the deep wonderfully near to the reader.” —- 7he Scotsman. 


“Tt ts a delightful and sumulating book that will hold the attention of every lover 
of the sea, “— Brookly a lagle, 


“Tt is not to be wondered at that Mr. Kipling wrote to this author, ‘It’s a new 
world that you've opened the door to. "—Chicage Tribune. 
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of “Concerning Isabel Carnaby,” etc. 12mo. 
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vEven nrore gays -elevers and. bright: that’ “Concerning 
isabel, Catiaby.” “Vhescharacters are-ereated by .one«who 
evidently knows all the variations of human nature, and who 


is as shrewd as she is keenly observant.”—Soston Herald. 
Ie RLLEN oT) FOWLER, on) that the fomlesy tancy could have painted as a 
successor to‘ Psabel Carnaby.’ A more brilliant book could 


not well have been imagined, and withal, the conversations are natural, having none 
of that ‘shop-made’ character which is so often apparent in the talk of many clever 
modern novels. “The plot is curious and ingeniously worked out, and the characters 
are well drawn, but it is the conversation that utterly enchants, ... We learn more 
coneering human nature from Miss Fowler's book than from most moral treatises, 
and there ts not a shade of ‘decadent’ influence to be found in all her wholesome 
pases. 2... Miss Fowler's book is a brilliant success, quite as brilliant as her former 
attempt.” -— Baltimore Sunday (feral, 
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“THE TRUTH AROUT THE BOERS.” 
By HOWARD C. HILLEGAS. 


Illustrated. 12mo. Cloth, $1.50. 
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The Sportsman’s Home Journal! 


Col tai h original observati oreo 

columns contain so much original observation . : ; 

of nature and the ways of wild animals that special Medical Opium 

they are carefully read by naturalists the world Treatment of Inebriat 

over. Business and professional men of all nebriates. 
classes find in its pages the gratetul odor of the 

forest and the bright sparkle of the parent: It ihas 

is altogether unigie in scope and character. No | TQEECANTIY situated in the suborie of she ety wit 
other one agency in this country we fone sO of this class of cases, including Turkish, Russian, Roman, 
much as the Forest and Stream to develop and Saline, and Medicated Baths. Each case comes under the 
establish among intelligent people a taste for direct personal care of the physician. Experience sbows 


that a large proportion of these cases are cnrable, and 


rational recreation with the rod and gun. Forest all are benefited from the application of exact hygienic and 


and Stream is printed for grown-ups, but it is | scientific mena ee lustifution is founded on the 
well-recognized fact that Jnebricty is a disease and curable, 
y to 2 ad- 
also a Papel for eee folks. No better read and all these cases require rest, change of thought and 
ing can be given to your boy, if you want to living, etc. 


v 
see him Se ae manly man. At Murray Hill Hotel, New York city, the second Tues- 
Special Trial Trip.—Price, ro cents per week. All dealers. | day of each month, from 12 to 4 Pp. x. 
For 25 cents we will send the paper for four weeks as a special rakes : 
trial trip. Applications and all inquiries should be addressed 
Our catalogue of best books on outdoor sports will come to 
you free. Address 


FOREST AND STREAM PUBLISHING CO. Tol. CROTHERS Meds, 
3460 Broadway, New York. | Sup’t Walnut Lodge, Hartford, Conn. 


OFFICE AND WORKS OF 


THE NATIONAL ORE & REDUCTION CO., Durango, Mexico. 


Manufacturers of a new chemical composition, Ferro-Nickel Manganese Calcium Fluoride, 
highly recommended in every toundry. 


FERRO-NICKEL MANGANESE 


is adopted by four National Governments, twenty-eight Railroad Companies, and almost 
all up-to-date progressive foundries in Europe as well as in the United States. Several 
arsenals have given Ferro-Nickel Manganese a hearty indorsement, because it is manu- 
factured entirely on scientific principles and claimed to ke ABSOLUTELY THE BEST 
FLUX for fluidity, and the foremost in the market for giving purity, ductility, and 
softness to the metal. 


PRICE, 10 CENTS PER POUND, UNITED STATES CURRENCY. 


Beware of imitations or alloys sold at double or triple their price. 
Apply for Directions, Catalogue, and Testimonial to 


The National Ore and Reduction Co., 


Sole Manufacturers, Durango, Mexico, and La Compagnie Frangaise du Métal Déployeé 
(French Expanded Meta! Co.), Paris, France. 


: REPRESENTATIVES: 
STAHLKNECHT Y CIA, Bankers, Durango, Mexico, Exclusive Agents for the Republic of 
Mexico, Central and South American Rejublics. 


THE S. OBERMAYER CO., Cincinnati, O., U.S.A. 


H. McLAREN & CO., Agents, Montreal, Canada. 
HOWARD CHEMICAL WORKS, Agents, Howard Station, St. Louis, Mo., U.S.A. 


Meution *\ APPLETONS’ POPULAR SCIENCE MONTHLY.” 
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VIGOR and 
HEALTH 


[: follow the use of 


the Perfect Food, 


Tonic and Re- 


Yel 


Veo 


ie 


eel 


ell 


storative, which contains the nour- 


ishing clements of meat. 
INVALIDS AND DYSPEPTIGS, 


or anyone in an anwmic state, find 


in Somatose the needed nourish- 


ment and a restored appetite. 


alt druggisis’ tn 2-02., %4, 13, and 1 1b, tins. 
Also the following combinations: Somatose- 
Biscuit, Somatose-Cocoa, Somatose-Chocolate—each 
containing io per cent. Somatose. Very convenient 
and palatable preparations. 

A full size sample box of Somatose mailed on receipt 
of 35 cents by 


FARBENFABRIKEN OF ELBERFELD CO., 


40 Stone St., 
New York. 


Selling avents for Fathenfabriken 
yorm. Friedt. Bayer & Co , Elberfeld. 


; Suelo Tere AAA 


WHOLESALE BOOK 
FREE! WHOLESALE BOOK 


Edition for 1899-1900 ready. 


Fagin. elo, 


Costs 6 Conta Postnze to Mnil. 
W6 paves, 6 by 9 inches, advertising 15.000 Boake, Bibles, 
Periodicals, cre. ete. at Wholesaie Prices. All books carried 
instock. Beste Atalow ever printed and sent free of ehurze. 


AS BES AN, Publisher and Booksellers 267-9 Wabgs AY., ‘CHICAGO 


BUSINESS CHANCE 


FOR A 


BUSINESS MAN 


Vo estublish a branch agency in New Vork for a new meri- 
torious product mannfa. tured nider paten‘e | process in France 


andl Mexico, indorsed) and adopte | by four toreizn national 
verpinents and twenty-eight railvay comoames abroad. 
United States arsenal tests an | reports now ready for publica. 
tion, with many authoritative testimo nals “Phe pro tice has 
in enormous demand, with absolute y no comostition, and will 
1p ntrialte any interes ed responsitle party | Apph- 
anit as ted to furnish the very best of references, and to 
exceptional inducements with ere lt will be wrante 1 An 
itimcome for ae ompetent business man. Wire us 
Intentions aud secure your termtory at once. 
THE NATIONAL ORE AND REDUCTION CO., 
DURANGO, MEXICO. 
rh ~ = - 
FHE INSECT WORLD. 
By ©. VM. Wrep.  Appletons’ THome-Reading Books. 
r2aino.) Cloth, 60 cents net. 
In this volume a collaboration of the best: modern 
writers, each treating the topic relating to the general sub- 


ject of the book with which he is best acqua’nted and has to 
some extent at Jeast made his specialty, results ina little 
treatise well worth any reader's time and attention. 

D. APPLETON AND COMPANY, New York. 
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ELECTRIC *shktx LIGHT 
SEARCH 
Over 50,000 now in use, which includes 
the U.S. Army and Navy. No wires to get 
out of order, no chem. 
icals to spill, no dan- 
rer oven among explo- 
sives. For flash or con- 
tinuous light. A chud 
enn operate it, Practien, 
complete, by mail, 83.30. 


Price 


useful, economical, 

C#° Particulars Free, 

JAMES S. BARRON & CO., General Electrical Supplies, 
24-30 Hudson Street, NEW YORK. 


BLINDNESS PREVENTED. 


The Absorption Treatment a Suceess, Hundreds 
successfully treated for all diseases of the eyes or lids 
Without knife or risk at (heip homes and at our Sanita. 
Tium, the lorgest and mast suecessful institution jo 
America. “Denttwau tobe band.” Panrpliet Free. 


THE BEMIS EYE SANITARIUM, Glen Falls, N. ¥ 


The New System 


OF EDUCATION 
Architecture 


Architectural Drawlng; 
Steam, Electrical, Mechan- 
ical; Civil and Mining 
Engineering; Drawing; 
Surveying; Chemistry, 
Plumbing; Book-keeping; 
Shorthand; English 
Branches 


TAUGHT BY MAIL 


Over 50 Courses 
We ive helped thonsands to better positions | 
and salaries. Send for free circulars, stating 
the subject in whieh you are interested. 
THE INTERNATIONAL CORRESPONDENCE SCHLOOLS, 
Box 1165, Seranton, Pa. 


| 


ad 
REVISED 


VEHS AND ENLARGED. 


The Care and Feed- 
ing of Children. 


EDITION, 


A Catechism for the Cse of Mothers 


and Cu ligen & ite sess AN Ts 
MaAteTyY Perr. NL 1s, Professor 
of Diseases of Children in the New 
York Polyclinic, Attending Physi- 
cian to the Babies’ Hospital, ete. 


imo. Cloth, 50 cents. 

Orisinally prepared for use in the Training School for 
Nursery Maids connected with the Rabies’ Uo-pital, New 
York, this manual was elaborated in ways suggested by ex- 
perience, and published by request of numerous persons in- 
terested. It will he fonnd exceedingly useful not only in 
similar institutions, bnt te mothers, either for themselves or 
to be put in the hands of the ordinary (untiained) child's 
nurse. The authar’s standing | as a successtul specialist, of 
wide experience in’ children’s diseases, guarantees the 
clueracter of the hints and instructions given. ‘Ihe present 
edition has been revised and cularged, and, while retaining 
the principal features of the earlier edition, will present much 
fresh information on the subject. 


this book ts fer sale by all booksellers; or st will be 
sent by marl on receipt of price by the Hubbers. 


D. APPLETON AND COMPANY, NEW YORK. 
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THE STORY OF THE 
BRITISH RACE. 


By JoHN Munro, C. E., author 
of ‘‘ The Story of Electricity.” A 
new volume in the Library of Use- 
ful Stories. I!ustrated.  1omo. 
Cloth, 40 cents. 


EDUCATION BY 
DEVELOPMENT. 


The Second Part of the Peda- 
gogics of the Kindergarten. By 
FRIEDRICH FROEBEL. Translated by 
Josephine Jarvis. — (International 
Education Series.) 12mo0. Cloth, 
$1.50. 


D. APPLETON AND COMPANY, Publishers, 
NEW YORK. 
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~“Tt’s all in the Lens””. 


: 


THE KORONA CAMERAS 


The attention of connois- 
seurs is directed to the en- 
tirely modern equipment of 
these superior cameras, nota- 
bly the New Patent Focus- 
sing Back (requiring no focus- 
sing cloth) and the ’99 Model 
Korona Shutter. ‘ 

These cameras are made inf. ; 
all styles and prices, allf 
equipped with our famous 
| lenses, and are constantly 
gaining in public favor. 

Send for an Illustraied 
Catalogue—Free. 
GUNDLACH OPTICAL CO. 


758-761 So. Clinton Sty 
Rochester, N.Y. 
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PRES2NT SALES, TWO MILLION] A WEEK. 


RIPANS 


FOR BILIOUS AND NERVOUS DISORDERS 


euch as wind and Pain in the Stomach, 
Giddiness, Fullness atter meals, Headache, 
Dizziness, Drowsiness, Flushings of Heat, 
Loss of Appetite, Costiveness, Blotches on 
the Skin, Cold Chills, Disturbed Sleep 
Frightful Dreams and all nervous anc 
Trembling Sensations. THE FIRST ONE 
WILL GIVE RELIEF IN TWENTY MINUTES. 
Every sufferer will acknowledge them to be 


W ONDERFUL 
MEDICINE 


They promptly cure Sick Headache 


_For_a Weak Stomach, Impaired Diges- 
tion, Disordered Liver in Men, Women or 
Children Ripans Tabules are vithout a 
rival and they now have the largest sale of 
any patent medicine in the world. 


WANTED 


A cnee of bad health that R:I'P’A‘N'S will not bene- 
fit. Re PeAtN’S, 10 for 5 cents, or 12 packets for 48 
ecnts, may be had of all druggists who are willing 
to sell a low-priced medicine at a moderate profit. 

They banish pain and prolong life. 

One gives relief. Accept no substitute. 

Note the word R'T’P’A’N'S on the packet. 

Send 4 cents to Ripans Chemical Co.. No 16 Spruey 
St., New York, for 10 samples and 1,000 testimoniaus, 


A QUARTERLY JOURNAL 


For the Scientific Discussion of Economic, 
Political, and Social Questions. 
Boston Herald, 
‘A periodical full of vigorous and strong articles.” 
Episcopal Recorder, 
‘““This substantial Review is conducted with great 
| ability, and meets a special necd in the literary worid.” 
EDITORIAL BOARD: 
| HENRY W. FARNAM, ARTHUR T. HADLEY, 
W. F. BLackmaAn, E. G. BOURNE, 
JOHN C. SCHWAB, ano IRVING FISHER, 


Professors tn Vale University, 


- $3.00 
75 


Yearly subscription - - - 
Single number- - - - - - - 


| ISSUED on THE FirteentH Days oF 
Fesruary, May, Aucust, Novemeer. 


Five volumes of THE YALE REVIEW are now com- 
pleted. They will be sent to new subscribers at the 
reduced price of $1.co per volume, unbound. A speci- 
men copy will be sent free. 


TUTTLE, MOREHOUSE & TAYLOR, Publishers, 
: NEW HAVEN, CONN. 
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PROFESSOR RIPLEY’S 


GREAT WORK NOW READY 


The Races 


of Europe 
WILLIAM Z. RIPLEY, Ph. D. 


ALPINE TYPE. Assistant Professor of Sociology, Massachusetts Institute 
of Technology ; Lecturerin Anthropology at Colum- 
bia University, in the city of New York. 


Crown 8vo, cloth; 650 pages, with 85 Maps and 235 Por- 
trait Types. With a Supplementary Bibliography of nearly 
Two Thousand Titles, separately bound in cloth, issued 
by the Boston Public Library. [178 pages.] Price, $6.00 


‘This book is a monument of careful and profound scholarship. There is nothing about it 
superficial. Whether the reader agrees with or dissents from its arguments and conclusions, he 
will carry throughout its perusal a sympathetic and never-abating admiration tor its honesty of 
purpose and tor the wide learning ot its author.” —National Geographic Magazine. 


“The mere assorting and arranging of this mass ot investigation is one requiring peeuliar abili- 
ties in selection and perception, The method employed by Ur. Ripley to bring this large subject 
to general attention is admirable, clear, and concise. The text develops the theme in simple, 
direct language ; the sketeh maps are clear, and tell their story almost at a glance... . The 
work is a monument of scholarship and accuracy, 
andl is easily first among similar volumes.” — Phila- 
delphia Public ledger. 


“A valuable and an interesting book. . 
Will attract the attention of all students of anthro- 
pology and all its kindred subjects. While it wall 
most deeply interest advanced scholarly readers, it 
at the same time abounds in value for those not 
among the learned classes.”"—Chicago luter-Ocean, 


“This racial geography of Professor Ripley's 
will recommend itself te the consideration of all 
anthropologists. "—Centralblalt, Letpsic. 


“This is indeed one of the best studies of its 
kind. 2 2. ft as accompanied by tinely executed 
maps.”'—IJIndicateur, Parts, 


0k ts for sale hy all booksellers; or ttwitll be sent . ‘ 
eipt of price by the publishers, Se MB ERE 
LAPP. SCANDINAVIA. 
D. APPLETON AND COMPANY, NEW YORK 


A Journey to the New Eldorado. With Hints to the Traveler and Observa- 
tions on the Physical History and Geology of the Gold Regions, the Condi- 


tion of and Methods of 
Placers, and the Laws 
ing Mining in the North- 


By ANGELO 


Professor of Geology at 
Sciences of Philadelphia, 
graphical Society of Lon- 


the Geographical Society of Philadelphia, etc. 
tographs and with a new Map of the Gold Regions. 


ALASKA 
AND THE 


LONDIKE 


Working the Klondike 
Governing and Regulat- 
west Territory of Canada. 


HEILPRIN, 


the Academy of Natural 
Fellow of the Royal Geo- 
don, Past-President of 


Fully illustrated from Pho- 


12mo. Cloth, $1.75. 


‘Will take and retain immediate rank as a contribution of essential value not only 


to the literature of travel, but to that of American commercial and political develop- 


ment. .. 


. Should be in the bands of every person interested either in fact or in 


prospect in Alaska and the Klondtke.’’—Brooklin Standard-Union., 


‘Dr, Jordan may truly be said to present his case, and that of those who stand with him, 


with rare force, completeness, and fairness, 


It deals with the question from the economic and 


political as well as the social and ethical point of view, and demonstrates the author's firm belief 


that his cause is just. . 

of the notice of afl true 
self in its pages’a patriot 
with all his heart and soul, 
tual gifts. We may not 


not fail to profit by his 


IMPERIAL 


DEMOCRACY 


Dr. Jordan's book is worthy 
Americans. He shows him- 
ready to serve his country 
with all his great intellec- 
agree with him, but we can 


book.” —Matland Express. 


By DAVID STARR JORDAN, Pu. D., 


D. AppLerox AND Company, 72 Fifth Ave., New York. 


who oppose the retention of the Philippines... . 


ume to strengthen their doubt... . 


President of Leland Stanford Junior University. 


bution to this lterature of dissent.’’—San Francisco Chronicle 


These books are for sale by all booksellers ; or they will be sent by mail 
on recetpt of price by the publishers, 


Dr. Jordan’s book must be regarded as the ablest contri- 


12mo. Cloth, $1.50. 


“The book probably sums up better than anything that ts in print the arguments of those 
Recent events have induced many to doubt 


the wisdom as well as the expediency of expansion, and they will find many facts in this vol- 
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TO LEARN SPANISH. 


DE TORNOS’S COMBINED SPANISH METHOD. NEW EDITION. 


A New Practical and ‘Theoretical System of Learning the Castilian Language, embracing the Most 
Advantageous Features of the Best Known Methods. With a Pronouneing Vocabulary containing 
all the Words used in the course of the Work, and References to the Lessons in which each one is 
explained, thus enabling any one to be his own Instructor. Revised edition, with the new 
orthography conforming to the rules of the Spanish Academy. By ALBER1O DE Tornos, A. M., 
formerly Direetor of Normal Schools in Spain, and Teacher of Spanish in the New York Mer- 
cantile Library, New York Evening High School, and the Polytechnic and Packer Institutes, 
Brooklyn, 12mo, Cloth, $1.30. Key to Combined Spanish Method, 50 cents. 


THE HARIIONIC METHOD FOR LEARNING SPANISH. 

Hesigned for Elementary Use. By Luis A. BAkALT, A. B., M. 1., Instructor in the Spanish Language 
and Literature in the College of the City of New York, and in the New York Evening High 
School, 12amo. Cloth, $1.00 net. , : 

The harmonic method will be found of great assistance to students who are beginning the study of the 
Spanish language. HKased upon a natural and progressive plan, the student is conducted by easy steps through 
the intricacies of grammar and is at the same time drilled in conversation. Instructors will find this book 
eminently satisfactory for elementary use. 


Cervantes El Cautivo. EI Si de las Ninas. 

An Episode from “ Don Quixote.” Text based on | A Comedy in Three Acts. By LEANDRO FERNAN- 
the edition of ‘the Royal Spanish Academy. pEZ Moratin. Edited, with a Biographical 
Edited, with an Introduction, Grammatical Notice, Explanatory Notes, and a Spanish- 
and Explanatory Notes, and a Spanish-Eng- English Vocabulary, by Epvarpo Toura % 
lish Vocabulary, by Entarno Torra ¥ ForRNES, Professor Normal, University of Bar- 
Forn¥s, Professor Normal, University of Bar- | celona, 12mo. Cloth, 50 cents net. 


This bock is a model of tenderness and simplicity 
A ; : and is one of Moratin’s most suecessful comedies. It 

“FEL Cautivo” is commended for the use of students | has been thoroughly edited and the new Spanish or- 
who desire to obtain a knowledge of the best in Span- | thography adopted. It will be found eminently satis- 
ish literature, and the ample notes will be found a great | factory as a reader for students learning Spanish. 


assistance to a proper understanding of Spanish idioms. : : 
Mantilla’s Method for Learning 


celona, r2mo. Cloth, 50 cents net. 


Practical Methods to Learn Spanish. Spanish or English. 

With a Vocabulary and Easy Exercises for Trans- By Luis FELIPE MANTILLA. rSmo. Cloth, $1.00. 
lation into English. By A, Ramos Dtaz DE ‘The special feature of this METHOD consists in 
VILLEGAS. l2mo. Cloth 50 cents teaching a foreign language by means ot continued com- 

ae Pe art -~ . . L y Me 


parison with the native tongue of the learner; employing, 

This work is based upon the natural method of | for the expression of any given jdea, the pure idioms of 
acquiring a knowledge of a language. The exercises | each, with a view to obviate that unfortunate drawback 
are progressively arranged in parallel columns, Eng- | upon the study of other languages which is to be found 
lish and Spanish, and present to the student a practical | in the almost universal loss of purity in the use of 


and simple method of learning the Spanish language. one's own.”—f£xtract rom the Author's Preface. 
Ollendorff’s Method of ; Pema sender Aud Pres aot: 
3y Micten, PT. Torn, Professor of Modern Lan- 
Learning to Read, Write, and Speak the Spanish guages and Spanish Literature. New edition, 
Language, With an Appendix containing a revised and enlarged, 1899. 12mo. Cloth, 
Drief but Comprehensive Recapitulation of the 75 cents. j 
Rules, as well as of all the Verbs, both Reg- P 
ular and Irregular, so as to render their Use Spanish Grammar. 
Easy and Familiar to the Most Ordinary Ca- | -\ Practical and Kasy Method of Learning the 
pacity. Together with Practical Kules for the Spanish Language. After the System of F. 
Spanish Pronunciation, and Models of Social AMIN, Doctor of Philosophy at the College of 
and Commercial Correspondence. ‘The whole Neuss, First American edition, revised and 
designed for Young Learners and Persons who enlarged. 1en.o, Cloth, 7§ cents. Ney to 
are their own Instructors. Dy M. VELAZQUEZ spanish Grammar, 25 cents. 


and T.SIMONNE. Cloth, $1.00. Key to Ex- 


ercises In Method, 50 certs, The Spanish Phrase-Book ; 


Or, Aey to Sfanish Conversation. By E, M. bE 


A Grammar of the Spanish Language. BELEM. i28mo, Cloth, 30 cents. 


By M. Scunre bE VERE. 12m0, Cloth, $1.00. Progressive Spanish Reader. 
With an Analytical Study of the Spanish Lan- 
An Easy Introduction to Spanish guage. By Acrsiin José MORALES, LL. 1), 
Convereation Professor of the Spanish Language and Litera- 
‘ ture in the New York Free Academy, and 
By M. VELAZOURZ DE LA CADENA, Esmo. formerly Professor of St. John’s University, 
Cloth, 35 cents, | Washington Institute, ete. 12mo0. Cloth, $1.25. 


A complete descriptive catalogue of Spantsh Lext-Books and Novels will be sent to 
any address on application to 


D. APPLETON AND COMPANY, Publiskers, New York, Boston, Chicago. 
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THE SANITARIAN 


A MONTHLY MAGAZINE, 
Established in 1873. 


‘Tur SANITARIAN for June, 1892, contains a life-sketch of its venerable and 
distinguished editor, Dr. A. N. Bell, and several contributions upon ‘The 
triumphs of preventive medicine,’ in the interest of which Dr. Bell has labored 
so long and so successfully. * * * No one has been so long, so patient and 
so persistent in awakening publie attention to an interest in this cause. No one 
has filled so many positions demandiug skill in practical work. No one has 
been more successful in practical work under great difficulties. The writer of 
the artiele is Dr. Stephen Smith, the eminent surgeon and author.’’— Tennessee 
State Board of Health Bulletin. 


Based at the outset upon medical knowledge and sanitary serviee, over an 
extensive tield of observation in various climates in different quarters of the 
world, large experience in dealing with epidemic diseases, and practical sanita- 
tion for the maintenance of health under the most trying circumstances: 


“The Sanitarian is ’’— 


AS OJFIERS SEE It— 


“The Ameriean authority for everything appertaining to the healthful con. 
dition of the people at large. The contributions are from medical men whose 
writings are accepted as authority.” (Virgie Chronicle); “The best sanitary 
publication in America,” (Mississippi Valley Medical Monthly); “Easily main-+ 
tains its superiority over all similar publications,” (Wedical World); “ Has 
accomplished more good than all of the other sanitary papers put together,” 
Hydraulic and Sanitary Plombery; ‘The value of a good sanitary publication 
van hardly be estimated. The superior of THE SanirariaN we have never seen,” 
(The Free Methodist); “The editor, Dr. A. N. Bell, is well known to the mereantile 
community for his eo-operation with the merchants in quarantine reform, and to 
his profession as.a leader in sanitary science,” (N.Y. Journal of Commerce). 

“Tue SaniTaRtan has been the exponent of the most progressive science of 
hygiene for more than twenty years,” (Lhe Living Chowrch). 

Two volumes yearly. The volumes begin January and July; subscription 
at any time. 

TERMS: $14.00 a year, in advance; 35 eents a number. SaMpLe Copies, 20 
cents—ten two-eent Postage Stamps. 


Za All correspondence and exehanges with THe Sanitarian, and all publis 
ations for review, should be addressed to the Editor, 
Dr. AlN. BELL; 
837 Clinton St., Brooklyn, N.Y 
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THRILLING SEA TALES. 


By FRANK T. BULLEN. 
The Log of a Sea-Wait. Being Kecollections of the First Four Years 


of my Sea Life. Illustrated. Uniform edi- 


tion. 12mo. Cloth, $1.50. 


The brilliant author of ‘‘ The Cruise of the Cachalot” and ‘ IdylHs of the Sea” presents in this 
new work the continuous story of the actual experiences of his first four years at sea. In graphic and 
picturesque phrases he has sketched the events of voyages to the West Indies, to Bombay and the 
Coromandel coast, to Melbourne and Rangoon. Nothing could be of more absorbing interest than 
this wonderfully vivid account of foks'l humanity and the adventures and strange sights and experiences 
attendant upin deep-sea voyages. It is easy to see in this book an English companion to our own 
“Two Years before the Mast.” 


Idylls of the Sea. 12mo. Cloth, $1.25. 


‘This book is truly fascinating reading... . To everything Mr. Bullen brings enthusiasm, a passion 
for accuracy, and the good writing that comes of knowledge and sincerity.”—London Academy, 


‘CA fresh sea-breez blows through the whole book, and entertainment and instruction are delight- 
fully blended."— /ze Darly Mail, 


The Cruise of the Cachalot Round the World after Sperm Whales. 


¥ [lustrated. 12mo. Cloth, $1.50, 
Paper, 25 cents, in Appletons’ Popular Library. 
Mr. RUDYARD KIPLING writes the author: 

‘‘}t is immense—there is no other word. I've never read anything that equals it in its deep-sea 
wonder and mystery, nor do — think that any book before has so completely covered the business of 
whale-fishing, and at the same time given such real and new sea pictures. I congratulate you most 
heartily. It’s a new world that you've opened the door to.” 


D. APPLETON AND COMPANY, NEW YORK. 


illustrations include reproductions of rare old prints 
of London scenes in the first quarter of the century, together with American por- 
traits and pictures which have a lasting historical interest. 


D. APPLETON AND COMPANY, 72 Fifth Avenue, New York. 
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FR rt = a en See 
i e e 
§ Reminiscences of a Very Old Man. § 
) 
1808-1897. e 
,. By JOHN SARTAIN. Illustrated. 8vo. Cloth. (Nearly Ready.) o 
, Se R. SARTAIN was born in London, where asa @ 
; ~" boy he witnessed the Peace Jubilee and saw § 
H a many picturesque phases of old London and its i 
) FA ey YER & life which have since disappeared.- He studied under §} 
, Ne a Varley and Richter and began to cngrave in Ottley’s 
, \ one: le ee school. In this country his associations were literary 
; area. ¥ as well as artistic. He knew Washingten Irving and 
’ a em Cada others of the Knickerbocker literary circle, and his 
iy eee ae: close relations with Edgar Allan Poe form the sub- 
; LG Pala eo ject. of a most interesting chapter. His ‘*Reminis- >} 
aes ent pe 6 & > cences" include personal phases of the development 9 
K « at ‘\/ of American art and letters for over sixty years, and 
> 7 the unpublished history which he presents is of most ' 
» re intimate interest. Mr. Surtain’s career as editor of 
if Sartain’s Union Magazine and other periodicals, in 4 
, ey aaa addition to his high standing as an engraver, furnished 
? x, Vy by — exceptional opportunities for a peculiarly rich acquaint- 
J DS CAP ACT AAG anceship with men and women of distinction. The 
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APPLETONS’ 
GUIDE-BOOKS. 


EDITIONS. 


NEW 


Appletons’ General Guide to 
the United States. 


Edition of 1899. With numerous Maps 


and Illustrations. 16mo. Flexible 
morocco, with tuck, $2.50. (Part I, 
separately, NEw ENGLAND AND 
MippLE STATES AND CANADA; 


cloth. 75 ctses; Part. SOUTHERN 
AND WESTERN STATES; Cloth, 75 cts.) 


Appletons’ 
Guide=-Book to Alaska. 


By Miss E, R. Scidmore. New edition, 
including an Account of the Klon- 
dike. With Maps and Illustrations. 
12mo, flexible cloth, $1.00. 


Appletons’ 
Canadian Guide=Book. 


By Charles’G. D: Roberts, A guide» for 
tourist and sportsman, from New- 
foundland to the Pacific. With Maps 
and Illustrations. s12mo, flexible 
cloth, $1.25. 

The Canadian Guide-Book has received a 
thorough revision this year at the hands of a resi- 
dent of Canada, who has devoted much time and 
labor to increasing the usefulness of the book. 


Appletons’ 
Dictionary of New York 
and Vicinity. 


With Maps cof New York and vicinity. 
Square 12m0, paper, 30 cents. 


‘€* Appletons’ General Guide-Book to the Unit- 


ed States and Canada ’-has long been regarded as | 


a standard work, and there.can be no doubt that 
the new and entirely revised edition will be wel- 
comed not only by foreigners, but by Americans, 
who every year show an increasig desire to know 
more about their own country. ... In the man- 
ner in which it covers an immense territory with- 
cut the omission of any important characteristic it 
is entirely without a rival."—Aostox Beacon. 


These books are for sale by all booksellers ; or thev will 
be sent by marl on recetpt of price by the publishers, 


D. APPLETON AND COMPANY, 
72 Fifth Avenue, New York. 


INSURE 


in the 


Travelers 


of Hartford, Conn. 


Otoest, Wargest, and Gest. 


Life,....... 
Endowment, 
and ACCIdent . 
.. Insurance 


OF ALL FORMS. 


Health Policies. 


Indemnity for Disability caused by 
Sickness. 


Liability Insurance 


Manufacturers and Mechanics, Con- 
tractors, and Owners of Buildings, 
Horses, and Vehicles, can all be pro- 
tected by policies in THE TRAV- 
ELERS INSURANCE COMPANY. 


ASSETS, . . . $25,315,442.46 
Liabilities, . . 21,209,625.36 
EXCESS,... 4,105,817.10 


J. G. BAT TERSON, President. 
Ss. C. DUNHAM, Vice-President. 
JOHN E. MORRIS, Secretary. 
H. J. MESSENGER, Actuary. 


Look these subjects over @ 


@ @ and see if they interest you. 


They are the topics thus far discussed by President George Gunton 
in the Institute Lecture Course for 1898—’99, and are published 
THUMM a a ae eS 


GUNTON INSTITUTE BULLETIN. 


THEY ARE AS FOLLOW: 
Our Country 


How Shall our New Possessions be Governed ? 
Need of Political Education 
Political Parties and Popular Government 
Our Municipal Problems 
The State’s Relation to Labor 
Political Duty The State’s Relation to Capital 
Taking the Philippines 
Lessons of the Election 
Western View of the East 
Eastern View of the West 
The Treaty of Peace 
The Open Door in the Philippines 
The Path of Progress (H. Hayes Robbins) 
The Rights and Wrongs of Trade Unions 
America’s Opportunity 


Of course it is understood that these are merely the subjects tor the 
first seventeen lectures. ‘There are nineteen more to 
follow, making a total of thirty-six lectures in the course 
for the vear, The Bulletin contains a verbatim report of them 
all, and also the questions and answers following. ‘The sub- 
scription price Is only 


A DOLLAR A YEAR, 


and the Bulletin reaches subscribers each week as the lectures are delivered. Please send 
subscriptions, or requests for samples, direct to the 


GUNTON INSTITUTE BULLETIN, 
41 Union Square, New York City. 
N. B.—When the BULLETIN is subscribed for in connection with GUNTON’S MAGAZINE 


the combination price for the two is TWO DOLLARS AND A HALF per year, instead of 
Three Dollars, the regular price. 
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JOSEPH GILLOTT’S NEW PENS. 


Baie : EUR a" SUSCPK GIL O11 She, 
QIANONO-STUR & PROBOSCULAR ) 
mer AAMT aso cee) nn pa yf My 
1008 D1aAMoOND-STUB. e 
Extra Special 
h ee a E 
Smoot P 1044 BANK PEN. 1047 MULTISCRIPT. ase 
ye r eat ian ’ bien 7 
ness of oa eo of 
oxen a Bled cadet haa” 
P 1045 VERTICULAR. 1046 VERTIGRAPH. : 
Point. Action. 


QJOSEPH GILLOTT'S 
OD TEN SNITY FALCON 


1060 Fatcon, 
These pens have the extra smoothness of point, also the special ease and firmness of action required 
for careful business writing, or for the rapid scribbling of professional and literary men. 
For fine and extra-fine writing recourse may be had to the Gillott series of pens so long familiar to 
the people: 


303, 404, 170, 604 E. F., 332, 601 E. F. 
(medal. The Standard Pens of the World. Chicago) 


Award. 
91 John Street, JOSEPH GILLOTT & SONS, 
NEW YORK. HENRY HOE, Sole Agent. 


Ferro-Nickel Mianganese 


For CUPOLA, CRUCIBLE, or LADLE USE, is the only Low- 
Priced bul High-Grade Alloy thal does convert Hard White 
Iron inlo Soft, Ductile Steel Castings. o «. 8 2 & ww 


A sample keg, 100 pounds, shipped for trial lo any responsible foundryman, 
at 10 cents per pound. From the DURANGO IRON MOUNTAIN HIGH-GRADE 
NICKEL AND MANGANESE, under Mexican Patenls, bye ~ «© «© ew ew «© & 


The National Ore & Reduction Co., 


BURANGO, MEXICO. 
Stahlknecht y Cia, jcvean tepubite, DUDANGO, MEXICO. 


HOWARD CHEMICAL WORKS, | THE S. OBERMAYED CO., 
Agents, Agents, 


Howard Stlalion, St. Lovis, Mo. Cincinnati, Ohio. 


Mention ‘‘ APPLETONS’ PoprLar SCIENCE MONTHLY.” 


Houghton, Mifflin & Company’s 
HOLIDAY BOOKS 


BACKLOG STUDIES 


By Cuarres Duprey Warner. /foliday Edition, With 

r2 illustrations and 13 head-pieces by Edmund H. Garrett, 

r2mo, $2.00. « 

A beautiful edition of one of Mr. Warner’s most delightful 
books, and a peculiarly attractive gift volume. 


THE MARBLE FAUN 


By NatuHaniet HawtHorng. Roman Edition. Wlus- 
trated with 48 reproductions of carefully selecied recent 
photographs of famous sculptures, paintings, and historic 
localities. Carefully printed, tastefully bound. 2 vols., 
16mo, gilt top, $3.00. 


THE TENT ON THE BEACH 


By psn G. Waiter. //olftay Edition. A very good 
book for a gift. With rubricated initials and 12 full-page 
illustrations by Charles H. and Marcia O. Woodbury. 
ramo, $1.50. 


REMINISCENCES 


1819-1899. A book of uncommon interest. By JuLia 
Warp Howe. With numerous portraits and other illustra- 
tions. 1r2mo, $2 50. 


PLANTATION PAGEANTS 


By Jomt CHANDLER Harris, author of the Uncle Remus 
and Thimblefinger stories. Fully illustrated by E. Boyd 
Smith. Square 8vo, $2.00. 

Another of Mr. Harris’s delightful Thimblefinger stories. 


THE WIFE OF HIS YOUTH 


AND OTHER STORIES. A group of engaging stories. 
By CuHartrs W. Cuesxutt, author of “ The Conjure 
Woman.” Illustrated. Crown 8vo, $1.50. 


A PRETTY TORY 


By Jeanre Goutp Ltxcotn, author of “An Unwilling | 


Maid.’’ Illustrated. 12mo, 1.50. 
A story of Revolutionary days, of Marion’s men, the battle 
of Cowpens—and love. 


UNDER THE CACTUS FLAG 


A story of life in Mexico. By Nora Arcuispatp SMITH, 
author, with Mrs. Wiggin, of ‘‘ The Story Hour,” 
Republic of Childhood.” With 8 illustrations. 16mo, $1.25. 


AN UNKNOWN PATRIOT 


By Frank S. Cuitp. Illustrated. Crown 8vo, $1.50. 
An absorbing story of the “ Secret Service” in Connecticut 
during the Revolution. 


A JERSEY BOY IN THE REVOLU- 
TION 


A capital story. By E. T. Tomttnson, author of ‘The 
Boys of Old Monmouth.” With illustrations, Crown 8vo, 
$1.50. 


THE BOYS OF SCROOBY 


A wide-awake story of the time of Queen Elizabeth. Ry 
Rutu Wact, author of “In the Brave Days of Old.” With 
a frontispiece illustration. 12mo, $1.50. 


BETTY LEICESTER’S CHRISTMAS 


By Saran Oane Jewrtr. With decorative cover and illus- | 


trations. Square 12mo, F 1.00. 
This book will charm all readers, especially those who have 
read ‘' Betty Leicester.” 


DOROTHY AND HER FRIENDS 


A delightful continuation of “ Dorothy Deane.” By Frten 
Ounev Kirk. With a decorative cover and illustrations. 
16mo, $1.25. 


SOLD BY ALL BOOKSELLERS. 


HOUGHTON, MIFFLIN & CO., Boston; 


“The | 


THE OTHER FELLOW 


By F. Hopkinson Sautu, author of Caleb West, Master 

Diver,” ‘‘ Tom Grogan,” etc. With illustrations. r2mo, 1 50. 

A thoroughly interesting book, and quite handsome enough 
| for gift purposes. 


| LOVELINESS 


A Story. By Evizaperu Stuart Pwecrs, With illustra- 

tions, Square 12mo, attractively bound, $1.00. 

An exceedingly interesting story of a pet dog that almost 
fell a victim to vivisection, but was rescued. 


THE QUEEN’S TWIN 


AND OTHER STORIES. Another charming series of 
tales. By SARAH ORNE JEWETT. 16mo, $1.25. 


SQUARE PEGS 


A readable novel with a high purpose. 
D. T. WuHitngy, rzmo, $1.50. 


PRISONERS OF HOPE 


An historical novel of rare power, dramatic force, and liter- 
ary mastery. By Mary Jounston. With a frontispiece 
illustration. Crown 8vo, $1.50. 


MEMOIRS OF A REVOLUTIONIST 


An extraordinarily interesting book. By P. Krororkin. 
With three portraits. 8vo, $2.00. 


HORACE BUSHNELL 


| Anadmirable book on the great light of the American pul- 
pit. By TuHeopore T. Muncer, D.D. With two portraits. 
12mo, eatea 


| LETTERS AND RECOLLECTIONS OF 
JOHN Pi. FORBES. 


The story of a princely American. Edited by his daughter, 
Saran F. HucuHes. With portraits, map, and facsimile. 
| 2vols., 8v0, $5.00. 


_CONTESIPORARIES 


A delightful book on famous men and women. 
|) Wentwortn Hiccinson. r2mo, $2 00. 


LIFE OF EDWIN M. STANTON 


A work of remarkable interest on Lincoln’s great War Sec- 
retary. By Grorce C. Gornam. Illustrated. a vols, 
8vo0, $6.00. 


A CENTURY OF SCIENCE 


AND OTHER ESSAYS. A new book of great variety 
and interest. By Joun Fiske. Crown 8vo, $2.00. 


| THROUGH NATURE TO GOD 


A companion volume to ‘‘The Idea of God” and ‘The 
Destiny of Man.””) By Joun Fiske. 


~RELIGIO PICTORIS 


Problems of life and religion from the view point of an artist. 
By Heren Bicztow Merriman, author of What Shall 
Make Us Whole?" 12mo0, $1.50. 


TIVERTON TALES 


A book of delightful New England stories. 
Brown. 12mo, $1.50. 


THE HELPERS 


A Novel of the Far West. 
Bvo, $1.50. 


By Mrs. ADELINE 


By Tuosas 


16mo, $r.00. 


By ALics 


By Francis Lynpg, Crown 


SENT POSTPAID, BY 
I! East 17th Street, New York 


SCRIBNER’S NEW BOOKS 


The Letters of Robert Louis Stevenson 


Edited by Sipney CoLvix, With illustrations by Guérin and Peixotto. 2 vols., Svo, &3.09 nes. 
“* The final tustallment of STEVENSON'’S LETTERS ¢% SCRIBNER’S can bul leave us wishing 


ca 
he had lived to write more of them. AA few more lhe his best, and he might have been better 
remembered for hts letters than his books.” —NEW YORK EVENING Post. 

“ It bids fair to hecome one of those works which are kept very close to the arm-chair, and kept there not 
merely during its first public vogue, but continuously. We have betore stated—yet, as the day draws nearer 
for 1ts publication, it may he stated again that in S.kIBNER’S is appearing only a selection of Stevenson’s 
correspondence Many of the best letters are being reserved for the volume.”’— 7he Acadenry, 

*“*DoxaLpD G. MITCHELL 7s one of the most delightful of ramblers tn the highways and by- 
ways of letters.’ —NEW YORK TRIBUNE, 


American Lands and Letters 
Vew Volume. LEATHER-STOCKING TO POE'S RAVEN. By DonaLp G. MITCHELL. 
With 150 illustrations, S8va, $2.50. 


“A book which will not only be welcomed by his thousands of old readers, but is likely to win more 
thousands of new readers tor him.” ~.Vew Pore Marland Express. 
*,* This volume and the companion work covering the period from the MAYFLOWER to Rip Van 
WINKLE. 2 volumes, 870, in box, $5.00. 


The Stones of Paris in History and Letters 
By BENJAMIN ELLIs MARTIN and CHARLOTTE M. MARTIN, With 60 illustrations by Fulley- 
love, Delafontaine, and from photographs. 2 volumes, 1:mo, 34.00. 


The wealth of reminiscence, historic and literary, in which the stones of Paris are so rich, appears in ample 
abundance in Mr. and Mrs. Martin's symp uhetic and suggestive volumes. Historic times, from Merovingian 
to the present, live again in these vivid pazes. 


Primitive Love and Love Stories 


By Henry T. FINCK, author of **‘ Romantic Love and Personal Beauty.” Svo 3.00. 


Mr Finck’s new work, the fruit of turteza years of research among orivinal authorities, is destined to create 
a new epoch in the sociology of love and marriaze, and to attract the widest attention among students of the 
evolution of marriage. The fullness and frankness of the discussion. which is fortified by an extraordinarily 
large and varied collection of love stories of primitive races, make the took of the highest scientific value. 


Letters of Sidney Lanier 


Selections from his Correspondence, 1866-r8S1. With two portraits, rzmo, S2.co, 


“It is our good fortune to enterinto a delightful intimacy with Sidney Lanier in the selections from his 
corr:spondence. . . . The entire volume will be read with delight, but, chiefly, the reader will linger over the 
letters to his wife.” —/fartford Coureut. 


How England Saved Europe 


The Story of the Great War, 1793-18rs. By W. H. Fitcuett. In 4 volumes. Each, crown 
8vo, $2.00. Vol. I. FRoM THE Low CouNTRIES TO EGYPT. Vow ready. 


The story of the [wenty Vears’ War with Napoleon—* a resounding epic rather than a drab colored page 
of pallid and slow-moving history; an iliad of battles, sieges, and invasions.” The story of this mighty contest 
is told by Mr Fitchett with a graphic power and dramatic intensity worthy of the theme 


Anglo-Saxons and Others 


By ALINE GORREN. 12m», &1.50, 


In this book Miss Gorren considers the question of Anglo-Saxon superiority. The feature of the book is 
the note of warning which the author utters, the weaknesses of the race being analyzed with fullness and 


fearlessness. 
The Trail of the Sandhill Stag 


By ERNEST SETON-THOMPSON. With eight full-page illustrations (one in color), and numerous 
marginal drawings by the author. Square Svo, &1.50. 

“A more delightiu! bit of impressionist work, subtle word painting, and that best of all teaching which 

conveys its lesson unconsciously is not often found = Te is a reproof of the blood-thirst in the hunter, a plea for 


the harml~ss and gentle denizen of the forest and mountain, a sermon which Buddha might have preached, and 
a marvel of artistic creation all in one.”-—Chicago Evening Post. 


Wild Animals | Have Known 


By ERNEST SETON-THOMPSON, WVith 200 illustrations by the author. 23¢ Thousand. Square 
12Mm0, ¥2.00., 


‘‘ We have never met with a writer who has surpassed Mr. Seton-Thompson in putting hims-lf ‘inside the 
skin * of the animals he describes." —7%e 4 thenwunt. 


5 SONS 


NEW YORK 


153-157 Fifth Avenue 


The “Necessary” Magazine 
in the Presidential Year. 


Theodore Roosevelt. —‘ Tue Review oF Reviews does really 
important work, because it gives not merely an epitome of what is 


going on in the world, but a chance to every man of whatever 
political creed, who writes serlously and deeply, to reach the classes 
of our people most interested in the vital government and social 
problems of our time. | know that through its columns views have 
been presented to me that | could not otherwise have access to; 
because all earnest and thoughtful men, no matter how widely their 
ideas diverge, are given tree utterance in its columns.” 


EVERAL hundred thousands of Americans find the AMERICAN 
S MonTHLY REVIEW OF ReEviEWS very useful and helpful read- 
ing. In the political year it becomes tairly necessary. In no presi- 
dential year will this be more true than in 1900, with the many 
important problems created by the country’s new colonial duties. 
In Dr. Shaw’s editorial survey of the month, in the timely con- 
tributed features, in the departments reviewing the other maga- 
zines of the world, the alert reader finds each month a full and 
accurate presentation of the political news, with able discussions 
of the economic and social questions which are interesting every- 
body. The authoritative character sketches of the presidential 
candidates and other notable figures appear at the hour when 
public interest is greatest in these subjects. The portrayal of cur- 
rent history in the best caricatures of each month is not the least 
attractive of these many helps to a right understanding of one’s 
own times and one’s own public duties. 

Each number is illustrated with nearly a hundred timely 
pictures, 


Yearly Subscription, $2.50; Sample Copy, Ten Cents. 


THE REVIEW OF REVIEWS COMPANY, 13 Astor Place, New York. 


WEBSTER’ S 


INTERNATIONAL Wie better, wiser, or more acceptable gift could 
DICTIONARY be made than a copy of the International, in 


which the practical worker, the professional and the 
business man, the teacher, the student, and every 
family will find all the information desired, arranged in 
a convenient form for hand, eye, and mind? It is the one 
great standard authority of the United States Supreme Court, 
the Government Printing Office, and the Executive departments 
generally, and is more widely used than any other lexicon in the 
world. It should be in every household, 
and in its Various Attractive Bindings it makes the 


Choicest Gift for Christmas. 


We also publish 
Webster’s Collegiate Dictionary 


with a Valuable Glossary of Scotch Words and Phrases, etc. 


Specimen pages, etc., of both books sent on application, 


G. & C. MERRIAM CO., Publishers, Springfield, Mass., 
is See 


New Publications :| FREE! WHOLesaLe Boox 


Edition for 1899-1900 ready, Costs 6 Cente Postage to Mail. 

416 pages, 6 by 9 inches, advertising 15,000 Beohs, Hiblea. 

Periodicals, ete., ete. at Wholesale Prices. an pe carried 

9 in stock. Best catalog ever printed and sent free of cl 

we Exposition of the Phalific Origin A. FLANAGAN, Publisher and Bookseller, 267-9 Wabash ax. "CHICAGO. 

of Religion, by CLirFoxp Howarp. Third o 
oe seca ; ey ye lim sfebef opens] ce] sol se Ts as] araGaGnh2 
edition (revised and enlarged), with Bibliog- s sea searaeaearaeseacse 


“BRITISH RACE. 
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{ihe St f Electricity.” A 
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Svo, cloth, uncut, 215 pages ~ $1.50 #éf, prepaid. 


by ALBERT SCHNEIDER, M.D., Ph. D., Pro- i ful Stories. Illustrated. 10mo. 
fessor of Botany, Pharmacography, etc., North- Cloth 40 cents 


western University, 
EDUCATION BY 


8vo, cloth, 198 pages—$1.50 vet, prepaid. 


RELIGION AND LUST, 


Fetal en ose pte] a are] fees] ee ep oes el 


The Psychical Correlation of Re- te ‘The reotia Patt Ag AS Peek. 
ligious Emotion and Sexual Desire, i gogics of the Kindergarten. By 
by JAMES WEIR, JR., M.D. Second edition, eI FRIEDRICH FrRoeset. Translated by tL 
__ enlarged and elaborated. fj Josephine Jarvis. (International & 
Cloth, 330 pages—&1.50 xe¢, prepaid. Ny Education Series.) t2mo. Cloth, @ 
CHICAGO MEDICAL BOOK CoO., f $1.50. SS B 
Publishers, Importers, and Dealers, Bs D. APPLETON AND COMPANY, Publishers, 
N. W. Cor. 35-37 Randolph St., ip NEW YORK. a 
Wabash Ave. CHICAGO. iB i 
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Books 


Fiction. 


A KENTUCKY CARDINAL. By JAMEs 
LANE ALLEN. .Vew /ditien. Hlustrated. 
16mo, Cloth, St.00; Half Calf, $2.00. 

AFTERMATH. By JameEs LANE ALLEN. 
New Edition, 1omo, Cloth, $1.00; Half 
Calf $2.00. 

MACKINAC AND LAKE STORIES. By 
Mary PARTWELL CATHERWOOD, — Ilus- 
trated. Post 8vo, 31.50. 

RED POTTAGE. By Mary CHoLMONDE- 
LEY, author of the ‘Danvers Jewels.” 
Post Svo, Cloth, $1.50. 


THE ENCHANTED TYPE-WRITER. By 
Joux KeNpDRICK BANGs. Iustrated. 
16mo, Cloth, $1.25. 

WITH SWORD AND CRUCIFIX. By F. 
S, VAN ZILE. Tll’d. Post Svo, Cloth, S1.<0. 

KIT KENNEDY. By. R. Crockert. Hlus- 
trated. Post S8vo, Cloth, S1.so. 


FOR THE 


HE, SHE, AND THEY. By ALBert LEE. 
lll’'d. 16mo, Cloth, Ornamental, S1.co. 

A CONFIDENT TO-MORROW, 
DER MATTHEWS. Illustrated. 
Cloth, $1.50. 

IN OLD FRANCE AND NEW. 


By BRAN- 
Post 8vo, 


By WELL- 


FAM MCLENNAN.  Hlustrated. Post Svo, 
Cloth, $1.50. 

THE COLOSSUS. By Morey Roserts, 
Post Svo, Cloth, $1.25. 

THE PRINCESS XENIA. By H. B. 


Marriott WATSON, Tlustrated. Post 8vo, 
Cloth, £1.50. 

A TIAN OF HIS AGE. 
DRUMMOND. 
tal. (/2 press.) 

THE TMONSTER, and Other Stories. 
STEPHEN CRANE. Illustrated. 
Cloth, Ornamental, $1.50, 


HOLIDAYS 


sy HAMILTON 
Post S¥o, Cloth, Ornamen- 


By 


Post 8vo, 


History, Biography, and Travel 


ADMIRAL GEORGE DEWEY, a Sketch 
of the Man. By Llon. Joun BARRETT. 
Hlustrated. rome, Cloth, $1.25. 

LIFE OF WILLIAM H. SEWARD. By 
FREDERIC BANCROFT. 2 volumes. With 
Portraits. Crown svo, Cloth, $5.00. 

THE TRAGEDY OF DREYFUS. 
W. STEEVENS. Frontispiece and 
simile. Post SVO, | rth, TOs 

LIFE AND LETTERS OF JAMES D. 
DANA. By Dante C. Gibpaan,  Dor- 
traitand Map. Crown Avo, Cloth, 82 50. 

RECOLLECTIONS OF SIR ALGERNON 
WEST.) Portraits. Post Svo, Cloth, $3.00, 

LIFE OF GENERAL N. B. FORREST. 
By Joun A. Wyetru, Mod. Tlustrated. 
svo, Cloth, 3 4.00. 

HAWAIIAN = AMERICA. 
WHIEPNEY. 


By G. 
Fac- 


By Caspar 
Hd. Crown avo, Cloth, $2.50. 


tae 
* 


THE EARLY HISTORY OF CHARLES 
JAMES FOX. Ly Sir Grorce Trr- 
VELYAN. Vere fediten. With Frontis- 
picee. Svo, Cloth, #2.50. 

THE NEW-BORN CUBA. By FRANKLIN 
Matriews. IHl'd. Crown 8vo, Cloth, $2.50. 

HISTORIC SIDE-LIGHTS., 
Payson ARNOLD. 
Svo, Cloth, $2.50. 

THE WAR WITH, SPAIN... ByoEon. 
[lexry Capor LopGe, Hlustrated. Crown 
svo, Cloth, $2.50, 

THE EXPEDITION TO THE PHILIP= 
PINES. By F.1D. Mireet. Tlustrated. 
Crown svo, Cloth, ®2.50, 

THE NORTHWEST UNDER THREE 
FLAGS. Ry Crartrs Moorr. — Hl'd. 
With Maps. Crown &vo, Cloth, $2.50. 

TO-MORROW IN CUBA. By Crartrs M. 


Prerver. Maps. Crown §vo, Cloth, $2.00. 


By Howarp 
Illustrated. Crown 


PUBLISHED BY 


HARPER & 


4 


BROTHERS 


THE MACMILLAN = ae 
Company's New scientific Books, 


THE TEACHING BOTANIST. 


A MANUAL OF INFORMATION UPON BOTANICAL INSTRUCTION, TOGETHER WITH 
OUTLINES AND DIRECTIONS FOR A COMPREHENSIVE ELEMENTARY CoOURSF, 


By WILLIAM F. Gaxone, Ph. D., smith College. Cloth, r2mo, $1.10 net. Just ready. 


This work aims to be a synoptical monograph of the teaching of Botany as a science in elementary courses. 
In a series of essays it discusses the place of Botany in education, botanical methods, laboratories, books, ete 
These are followed by outlines of an economical logical course in the modern spirit, in which the best selection 
of topics, materials, experiments, etc., is discussed and practical directions given for utilizing them. Though 
addressed to teachers in high schools and colleges, it will be found equally helpful to teachers of other grades. 


Handbook of Optics. Our Native Birds. 
How To PROTECT THEM AND HOW TO ATTRACE 


FoR STUDENTS OF OPHTHALMOLOGY. oi ‘ 
fuUEM FO OUR ELOMEs. 


By WILLIAM N. StTER, M.D., National Cniver- ty D. LANGE, author of “A Manual of 
sity, Washington, D.C. Cloth, St.00 net. Nature Study.” /2 Press. 


THE LIQUEFACTION OF GASES. 
Just ready, Its Rise and Development. Cloth, r2mo, $1.50. 
By Witcetr Lepiry Harpinx, Harrison Senior Fellow in Chemistry, University of Pennsylvania. 


* The object of this litte volume is to present a complete history, easy of comprehension, of the develop- 
ment of the methods employed in the liqnefaction of gases (among cthers, air and hydrogen), While the 
book has been written in a popniar-science style, an effort is made to make it of value to those who are 
especially interested, by giving references to the original literature, thongh inaccessible to the majority of readers.” 


The Soluble Ferments and Fermentation. Manual of Bacteriology. 
Ry J. REYNOLDS GREEN, Sc.D., F.R.S., Trinity By ROBERT Muir, M.D., F.R.C. P. Ed., Professor 
College, Cambridge, Professor of Botany to the of Pathology, University of Glasgow; and JAMES 
Pharmaceutical Society of Great Britain, ete. RitcuHie, M.D., Lecturer on Pathology, Univer- 


sity of Oxford = Second edttion. ‘With one hun- 
dred and twenty-six Illustrations. 


Cloth, Cr. 8vo, $3.25 net. 


Cambridge Natural Science Manuals, 


Cloth, 8vo, $3.00 net. /ust ready. 


NEW BOOKS FOR TITE STUDENT OF EDUCATION, THEORY OR PRACTICE. 
The Physical Nature of the Child and How to Study It. 


By stuart H. Rowe, Ph. D., Snpervising Principal of the Lovell District, New Haven, Conn.: formerly 
Professor of Pedagogy and Director of Practice in the State Normal] School at Mankato, Minn. A masterly 


study of the child’s physical basis for action. Cloth, Svo, $1.00. 
Educational Aims and Social Phases of Education 

Educational Values. in the School and the Home. 

By Pavt H, Hanus, Assistant Professor of the His- By SamuEL T. DUrioN, Superintendent of Schools, 

tory and Art of Teaching, Harvard University. Brookline, Mass. Cloth, 12mo, gilt top, $1.25. 


Cloth, 12mo0, $1.00. 

A series of Essays on Contemporary Educational 

Problems for laymen as well as for professional stu- 
dents and teachers, 


“One of the freshest and most suggestive presenta- 
tions of this side of educatu n which has yet been made 
in this conntry.”— 7he Outlook. 


Methods of Knowledge: An Essay in Epistemology. 
By WALTER SMI1H, of Lake Forest University. Yust ready. Cloth, 12mo, $1.25 net. 
A definition of knowledge and study af the methods by which men have thought it possible to attain it. 


Social Laws. Tropical Colonization. 
An Outline of Sociology. An Introduction to the Study of the Subiect. 
= a 7 oT: ce 5 - . . : 
Ry G. TARDE, Translated from the French by By ALLEYNE IRELAND, author of ‘ Demerariana : 
Howarp C. WARREN, Princeton University. ” Essavs Ilistorical, Critical, and Descriptive.” 
With a Preface by JAMES MARK KALDWIN, in apart ‘ Cloth, Sv, $2.00. 


Cloth, 16mo, $1.25. 


Science of Statistics. 
By Rictimonp Mayo-SmMiTH, Ph. D., Professor of Political Economy and Secial Science in Columbia Univer- 


sity. Colamoa University fress. “Itis fullof suggestiveness.”’—J/adefenient, 
Part If, Statistics and Economics. Cloth, Svo, gilt top, $3.00 net. Fust ready. 
Part f, Stattstics and Sociology. Cloth, 8vo, gilt top, $3.00 net. Pretious.y issuce 
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THE NORTH ASIERICAN REVIEW 
1815 to 1899 


Has been recognized for eighty-five years as one of the strongest 
and most influential periodicals in the world. 


Without in any way departing from the best traditions of 


THE NORTH AMERICAN REVIEW, Mr. Harvey, on his 


AO sat A AO PO, 


advent to the editorial chair last April, inaugurated a new era in 
the history of this “ Nestor of the Magazines,” significantly widen- 
ing its policy and scope and vitalizing its contents. 


The Review aims to supply the need for a timely and masterly 
treatment of the leading questions of the dav bv the highest authori- 
ties in all departments of thought and activity, and offers in each 
number articles which no student of public affairs can afford to overlook. 


Contributions by the following writers, and others, have ap- 


peared in THE NORTH AMERICAN REVIEW during the 


last six months: 


Algernon Charles Swinburne, 
William Dean Howells, 
Henry James, 

Major-General Nelson A. Miles, 
Lord Charles Beresford, ML.P., 
Ian Maclaren, 

Thomas B. Reed, 
Major-General Leonard Wood, 
The Rt. Hon. Sir F. H. Jeune, 
Rebecca Harding Davis, 

Max Nordau, 

William J. Bryan, 

James Bryce, M.LP., 

Edmund Gosse, 

Joseph Reinach, 

The Rev. William Barry, D.D., 
G. Bernard Shaw, 

W.E. Henley, 

Jules Claretie, 

G. Marconi, 

Baroness Bertha Von Suttner, 
Mrs. Schuyler Van Rensselaer, 


The Rt. Hon. A. J. Balfour, 
Lyman J. Gage, 

Andrew Lang, 

Seth Low, 

The Earl of Portsmouth, 
Carmen Sylva, 

The Countess of Aberdeen, 
John Barrett, 

Sir Charles W. Dilke, Bt., M.P., 
Elizabeth Robins Pennell, 

Max O’Rell, 

Robert G. Ingersoll, 

The Rev. Henry M. Field, D.D., 
Bird S. Coler, 

Archibald Little, 

Joseph S. Auerbach, 

Marquis De Chasseloup-Laubat, 
Edouard Rod, 

Captain A. T. Mahan, U.S. N., 
The Rt. Rev. H. C. Potter, D.D., 
Prof. E. G. Bourne, 

M. G. Mulhall, F.S.S. 


THE NORTH AMERICAN REVIEW 


Edited by GEORGE B. M. HARVEY 


Some Comments from the Press 


Albany Argus 


Is ahead of any other magazine this country has ever 
seen in the importance of the topics it discusses and 
the eminence of its contributors. 


New York Times 


Has, upon the whole, been much the most important 
of American literary periodicals, 


St. Jatnes’s Gazette (London 


A review which has long established its reputation 
for sound literature and valuable criticism. 


Philadelphia Trem 


All the papers will be found thoughtful, 
learned, and in the highest degree interesting. 


Brooklyn Standard-tUnion 


In the front rank of the monthhes which devote their 
attention to the serious and significant things of life. 


lozical, 


New York Press 
Every one is willing to pay 50 cents for a volume of 
the most advanced opinions of the day at first hand. 
Rochester Post-Express 


Is made up of articles that are unusually pertinent 
and valuable. 


Boston Journal 


Is remarkably strong in articles of vivid contemporary 
interest. 


| GJournal of Education 


The great questions of our day have a masterly treat 
ment in THE NORTH AMERICAN REVIEW. 


hew York Sun 


Constantly offers to the public a programme of wniters 
and essays that excite the reader and gratify the 
intellectual appetite. 


OCTOBER CONTENTS. 


The Peace Conierence and the Moral Aspect of 
War. Captain A. 7. Mahan, CSN, 


In the Clutch of the Harpy Powers. 
R. AM. Johnston, 


The Picture Gallery of the Hermitage.—I. 
Clrude Fhillips. 
A Transvaa! View of the South African Question. 
Dr. FLV, Engelenhurg, 
Editor of the Pretoria ** Volkssteu.” 
The Present Literary Situation in France. 
Henry Fames. 
The Alaskan Boundary. Prof. F. B. Moore, 
Formerly Asststant Secretary of State 
Some Social Tendencies in America. 
the Right Rev. H.C. Fotter, DD. 
A Trained Colonial Civil Service. 2. G. Borie, 
Professor of istory tn Vale Untuersity. 
The French Press and the Dreyfus Case. 
VW. de Blow:ts. 
THE ANGLO-SAXON RIVALS: 


Five Years of American Progress. 
WV. G. Wulhall, FSS. 


The Decline of British Commerce. 
al. Maurice Low. 


America and England in the East. 
The Right Hon, Str Charles W. Ditke, Bt., MP. 


The Restless Energy of the American People. 
fan MacLaren. 


NOVEMBER CONTENTS. 


Hawthorn and Lavender: Songs and Madrigals. 
HW EL Henley. 


INTERNATIONAL ARBITRATION : 


A Russian View. F. de Martens, 
Delegate from Russia to The Hague Conference. 
From an American Standpoint. Set Low, 
Cnited States Deegate to The Hague Conference. 
France at the Parting of the Ways. 
Bernard Lazare. 
The ‘Open Door” Policy in the Philippines. 
Frank D. Pavey. 
The Dramatic Festivals of Orange. Fules Clarefie, 
Admintstrator-General of the Comédie Frangaise 
Is Civil Service Reform in Peril ? 
Professor Foseph F. Fohnson, 
Of the Cniverstty of Pennsylvania. 
Food Which Fails to Feed. 
The Story of a Helpful Queen. Carmen Sylva, 
The Queen of Roumanta. 


The Picture Gallery of the Hermitage.— Il. 
Claude Phillips. 


THE ANGLICAN CHURCH CRISIS: 


The Rebellion Against the Royal Supremacy. 
The Earl of lortsmouth. 


How the Ritualists Harm the Church. 
The Right Hou, Arthur F. Balfour. 


Louts Wrndmiiller. 


50 cents a copy. Subscription price, $5.00 a year. 


A remittance of the yearly subscription price ($5.00) for 1900 will entitle 
the sender whose name is not now on our list to the October, November, 
and December numbers also—Fifteen Months for $5.00. 


THE NORTH AMERICAN REVIEW, 


11 WARREN STREET, = 7 


NEW YORK. 


THE 


DIAL 


A SEMIFMONTHLY JOURNAL OF 


LITERARY CRITICISM, DISCUSSION, 


AND INFORMATION 


TWENTIETH YEAR 


“TIE DIAL is the best and ablest literary paper in 
the country. "—JOIIN G. WHITTIER. 


“THE DIALS look and bearing are refinement itself. 


“A journal of literary eriticism, sober, conscientions, 
and scholarly ; from every point of view unsurpassed by 
any other literary journal in America or England.“—SIR 
WALTER BESANT. 


and a right instinet in letters, 
STL ECENDE- 


Seriousness, fearless care, 
help to make it the best review we haves 
PENDENT. 

“TITE DIAL is the best literary paper in the United 


States, and sccond to none in Great) Britains’ THE 
NATIONAL REVIEW (London). 


“ATES 
country." 


DINL is the best publication of ite kind in this 
JOHN BURROUGHS. 


“TILE DIAL has reached a height at which no period- 
ical in America devoted to literary criticism can justly 
claim to be its superior. "“— DENISON QUARTERLY. 


A VERY SPECIAL OFFER 


To introduce THE DIAL to new readers, the publishers will send it for two months 
(four numbers) to any responsible person (not already a subscriber) who will signify a de- 
sire for it and will inclose six 2-cent stamps for postage. It is desired that applications 
should, when agreeable, mention the profession or occupation of the sender; but this is not 
obligatory, nor is there any obligation whatever beyond a genuine intention to give the 
journal a fair examination. 


CHICAGO, 
. 2083 Michigan Boulevard, 
Fine Arts B uilding. 


Published on 
the Ist and 16th of eaeh month. 
S20 a vear: single copy, 10 cents. 
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With the December number of TRUTH will be given a most artis- 

uc and beauufully embossed Calendar for 1goo, lthographed in 

gold and tvelve No expense has been spared to make it 

the most exquisite and atrractive Calendar of the season. © 9%. %.% & 
TRUTH is the only monthly magazine publishing highly artistic Colored Mlustrations 


in every number, and, in addition, presenting with every 
issue a Colored Supplement. 


SPECIAL OFFER TO SUBSCRIBERS 
for a yearly sub- 


sent FREE 


C ol ITS. 


To every one sending $2.50 before January ist, 
seription to “Prera to begin on that date, will be 
the magnificent 

Price, ) 


CHRISTMAS DOUBLE NUMBER (Pus. 


..and a copy of this SUPERB CALENDAR 
SUBSCRIBE AT ONCE! Do not 


miss the opportunity to 


AN secure, without cost, the Special Double Number with its many 1) 
W colored pages and this rich and beautiful Calendar. .%.% %% ot Wy 
\\ SEND FOR SPECIAL TERMS TO AGENTS. W/ 
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«FOR HOLIDAY GIFTS~ 


“IN NATURAL COLORS.” 


BIRD LIFE Al Study ef our Common Birds. Vy PRANK M, CrtapMAn, Assistant 
— * Curator of Mammalogy and Ornithology in the American Museum of 
Natural History; Author of * Laudbook of Birds of Eastern North America.” Ilus- 

trated by Ernest Seton Phompson., With 75 full-page plates in colors. vo. Cloth, 5.00. 

“The widespread demand for a work containing illustrations of this nature is undoubted, but pub- 
lishers have previousty hesitated to expend the large sum necessary tu produce satisfactorily colored 
plates, or have employed the cheap color processes with results far from successful. ‘The high praise 
which has been accorded the illustrations in the uncolored editions of ‘ bird-Life’ is an assurance that 
bird lovers will therefore doubly welcome a work in which our birds shall be truthfully portrayed not 
only in natural attitudes, but in natural colors as well. Photographic bromide copies of the original 
drawings for * Bird-Lite’ have been carefully colored by an expert colorist, under the author's super- 
vision, and are here reproduced by a hthographic process which insures absolute accuracy.” — Author's 


Preface to New Edition. 


I2mo. 


THE SEVEN SEAS A volume of poems by Rupyarp Kipuinc, 
* Cloth, Sr.s0. Also, Many Inventions, containing 


fourteen Stories and two Poems. 


12mo. 


Cloth, $1.50. 


‘©The spirit and method of WKipling’s fresh and virile song have taken the English reading world. 
. When we turn to the larger portion of ‘The seven Seas," how imaginative it is, how impas- 
The ring and diction of this verse add new 
—f. C. Stedman, in The Book Buyer. 


sioned, how superbly rhythmic and sonorous ! 
elements to our sony... 


The Doelical Works of 
William Cullen Bryant. 


Library Edition, Hlustrated with roo Engravings 
on Wood. Svo. Cloth, gilt edge, $3.00; half 
calf, $5.00; morocco, antique, 37.50; tree 
calf, $8.00 


Adeline’s Art Diclionary. 
Containing a complete Index of all Terms u-ed 
in Art, Architecture, MWeraldry, and Archee- 
ology. ‘Translated from the French, and en- 
Jarged, with nearly 2,000 Illustrations. Sve. 
Cloth, $2.25. 


The Music Series. 


Great German, Italian and I'rench Composers ; 
Great singers, Violinists, and Pianists. Com- 
piled by Grorere T. Frereeis.  Hlustrated, 
Bound in silk, 5 volumes, in a box, S4.00, 


Paul and Virginia. 
By BERNARDIN DE SAINT-PIERRE. With a Bio- 
graphical Sketch, and Hlustrations by Maurice 


Lelour, $1.5 


Uncle Remus. 

Hlis Songs and his Sayings. By Jory. CHAN- 
DLER TEARRIs. With New Preface and Re- 
visions, and rr2 Hlustrations by wV. Bo Frost. 
fiutvicon de luxe, limited to 250 copies, each 
signed by the .Nuthor, with the full-page cuts 
mounted on India paper. 8vo. White 
vellum, gilt top, 10,00, 


Picciola. 
By X. RB. Saixrine. Ibustrated by J. F. Gueldry. 
The Life and Words of Christ. 
By CUNNINGHAM GFIRIE, DOD. Tlustrated. 
In twovolumes., Svo., Cloth, £6.07; half calf, 


a : Bie 
¥13003 full morocco, FiS.c0, 


. The true laureate of Greater Britain.” 


Fiity Perfect Poems. 
Selected by Cnartrs A. Dana and RossITER 
JOuNSON, Svo. Hlustrated. White silk bind- 
ing, $10.00; Morecco, ¥15.00, 


The Houschold Book of Poetry. 


By CHarirs A. DANA. Royal 8vo. Cloth, gilt 
edge, $5.00; morocco, antique, $10.00. 


fidition de Luxe. 


The Manxman. 

By Hairs Carr, author of *'‘The Christian,” 
“Capt'n Davy's Honeymoon,” ‘* The Scape- 
goat," ete. Addition de Luxe, limited to 250 
copies, siened by the Author, With 4o gela- 
tin priuts. Intwovolumes. Svo, White vel- 
lum, gilt, $15.conet. Only a few copies left.) 
‘Lhe illustrations in this edition are of actual 

scenes in the Isle of Man, and were selected by 

the author in illustration of the story. 


The Life of an Artist. 
eln Autobiography. By JULES BRETON. Trans- 
lated by Mary J. Serrano, “a@vtéow de Luxe, 
With Portrait, 20° Plates, and facsimile of 
Antograph Poem. Royal Svo. Gilt top, un- 
cut edges, vellum cover, stamped in gold with 
specially prepared design, €10.00. 


By CLIFTON JOHNSON. 


The Farmcer’s Boy. 
With 64 IHustrations by the Author. 


Svo. Cloth, 82.50. 


Square 


The Country School in New England. 


With 69 Hlustrations from) Photographs and 
Drawings by the Author. Square Svo. Cloth, 


The Log of a Sea-Waif. 


A NEW BOOK BY THE AUTHOR OF 
“THE CRUISE OF THE CACHALOT.” 
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By FRANK T. BULLEN, 


Author of “The Cruise of the Cachalot,” «Idylls of the Sea,” etc. 


12mo. Cloth, $1.50. 


HE brilliant author of ‘The Cruise of the Cachalot”’ and ‘‘ldvils of 
the Sea” presents in this new work the continuous story of the 
acttuilexperiences of his iest four-vears at sea. In-eriphic-and 

picturesque phrases he has sketched the events of voyages to the West 
Indies, to Bombay and the Coromandel coast, to Melbourne and Rangoon. 
Nothing could be of more absorbing interest than this wonderfully vivid 
account of foks’) humanity and the adventures and strange sights and ex- 


periences attendant upon deep-sea voyages. 


<« A HISTORY OF = 
American Privateers. 


By EDGAR STANTON MACLAY, A.M., 


Author of «A History of the United States Navy.” Uniform with «A History of the 
United States Navy.” 


One volume. Illustrated. 8vo. Cloth, $3.50. 


FTER several years of research the distinguished historian of American 
sea power presents the first comprehensive account of one of the 

Most picturesque and absorbing phases of our maritime warfare. 
hheanportince of the theme -issidicated- by: thes fet that the vale of 
prizes and cargoes taken by privateers in the Revolution was three times 
that of the prizes and cargoes taken by naval vessels, while in the War of 
1812 We had 47 privateers and only 23 vessels tn our navy. The intimate 
connection between privateers and the navy, the former serving often as 
a training school tor the latter, is brought out in the author's narrative. 
From forgotten monographs, the records of societies, from unpublished 
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Destruction of the privateer Petrel by the St. Lawrence, 


= hy . q . athe, 3 * “Ag: ' nh ~ 
Captuie of the Gaspé, trom a painting belonging to the Rhode Island Historical Society. 


log books, and from descendiunts of noted privateersmen, he has obtained 
Intimate and vivid accounts of the ntting out of the vessels, the incidents 
of their voyages, and the thrilling adventures of the brave sailors who 
manned them. Samuel Reid’s desperate fight at Fayal is well known, 
but he was only one of many who shared in adventures not dissimilar and 
faced overwhelming odds with the splendid courage characteristic of 
American sailors. Mr. Maclay’s romantic tale is accompanied by repro- 
ductions of contemporary pictures, portraits, and documents, and also by 
illustrations by Mr. George Gibbs. In his preface Mr. Maclay says : 

“The history -of the United Stutes- Navy is: socmtitmately connected 
with that of our privateers that the story of one would be incomplete 
without a full record of the other. In each of our wars with Great Britain 
many of the captains in the navy assumed command of privateers in which 
they trequently rendered services of national importance, while the priva- 
teersmen furnished the navy with a large number of officers. many of 
Whom became famous. In our struggle for independence more than sixty 
American privateers were commanded by men who had been, or soon be- 
cume, officers in the regular service. and in more than one instance— 
notably that of the officers and men of the Ranger, Captain John Paul 
Jones's famous ship, then commanded by Captain William) Simpson— 
almost the entire ship's company of a Continental cruiser turned to priva- 
teering. Many of our most distinguished navy officers have pointed with 
pride to their probationary career in privateers. The mere mention of such 
Natieseas eux ting Porter, Riddles Decitur Banners lalbore Buin, Very, 
Murray. Rodgers, Cassin, Little, Robinson, Smith, and Hopkins will show 
how closely related were the two arms of our maritime service.” 


FOR EARLY PUBLICATION 


THE FIFTH VOLUME OF 


PROF. JOHN BACH McMASTER’S 


History of the 
People of the United Slates. 


8vo. Cloth, with Maps, $2.50. 


HE titth volume of Prof. J. B. McMaster’s “History of the People of 
the United States” will cover the time of the administrations of John 
Quincy Adams and Andrew Jackson, and will describe the develop- 

ment of the democratic spirit, the manifestations 

of new interest in social problems, and the va- 
rious conditions and plans presented between 

1825 and 1837. To a large extent the intimate 

phases of the subjects which are treated have 

received scant attention heretofore. A peculiar 

Interest attaches to the various banking and 

financial experiments proposed and adopted at 

that time, to the humanitarian and socialistic 
movements, the improvements in the condi- 
tions of city life, to the author’s full presentation 
of the literary activity of the country, and his 
Jinn SU Searlea eta treatment of the relations of the East and West. 
Many of these subjects have necessitated vears 

of first-hand investigation, and are now treated adequately for the first time. 


A BRIEF SUMMARY. 

The volume opens with a chapter on the early settlement of Texas by 
Austin and his imitators, and on the origin and first temporary settlement 
of the Oregon dispute by the establishment of 
the line 54° go’. It was in connection with this 
line that Adams announced to Russia the anti- 
colonization part of the Monroe Doctrine. 

Thesecond chapter, therefore, under the cap- 
tion Growth of the Monroe Doctrine, reviews the 
gradual development and assertions of the three 
principles of that doctrine from Washington's 
day to 1833; the Holy Allies and thei work in 
kurope, their preparation for interference with 
the late Spanish-American colonies, and the 
final assertion of the doctrine of Monroe. 
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After thus reviewing the important foreign relations of Monroe's second 
term, Mr. McMaster returns to domestic concerns, and in the next chapter 
treats of The Breaking Up of the Republican Party. The economic, 
industrial, and polttical conditions which led 
to secttonalism, the rise of the rival can- 
didates. and the long presidential campaign 
ending in the failure of the colleges to elect, 
are given with great fullness. 

The election of Adams “marked the.end 
ofthe oirst) hall centtineco! thecrepublic. 
The next eight chapters are therefore given 
up to an examination or review of certain 
social, political, Itterary, and industrial con- 
ditions which arose during the period and 
paved the way for the triumph of Jackson 
and Democracy. 

In the chapter on Socialistic and Labor 
Reforms we have the story of the entrance 
of the workingman into politics: of that curious socialistic movement 
of Owen and Fanny Wright: the beginning of the Antimasonic party, 
and the early signs of native Americanism. 

The next chapter is a full account of The State of the Country from 
1825 to 1829: the rapid growth of cities; early problems in city govern- 
ment: the introduction of gas and anthracite coal; the opening of the 
Erie Canal and the tremendous struggle for Western trade, etc. Fol- 
lowing this is a chapter on The Negro Problem; and the next chapter, 
under the title The Industrial Revolution, is an account of the rise and 
development of manufactures; of the conditions which led to the tariffs 
ot 1524 ad: 1828 ther’ peculiar Churicters: 
the violent opposition of the South, and asser- 
tions of the State-Rights Doctrine of Cal- 
houn and his party. 

This is followed by an account of our early 
literary efforts which is singularly fresh, in- 
forming, and interesting. There is a chapter on 
The Common Schools during the first half cen- 
tury, and another, quite timely now, on British 
Criticism of the United States, setting forth very 
fully why our fathers hated Great Britain so 
heartily. Then follows an elaborate review Axprew Jacksox. 
of Political Ideas; a chapter on foreign compli- 
cations: the Panama Congress: the prevention of the independence of 
Cuba by the United States in the interest of the slaveholding States; the 
Maine boundary dispute with Great Britain; the Oregon agreement. ot 
1827; and, finally, a chapter on The Triumph of Democracy, detailing the 
famous struggle ending in the election of Jackson, and his war on the Bank. 
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Joun Quincy Apams. 


Reminiscences 
“Of a Very Old Man~ 


By JOHN SARTAIN. 


Illustrated. 12mo. Cloth, $2.50 
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MISS KEBECCA GRATZ 


(The Rebecoa of ! Pvanhoe ". 


From a Drawing by John Sartain after the Painting by Lhomas Sully. 
Roby | BK DY } 
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R. SARTAIN was born in London, where as a boy he witnessed 
the Peace Jubilee and saw many picturesque phases of old London 
and-its. te-wlnich. have since disappedred:, “He studied under Var 

ley and Richter, and began to engrave in Ottley’s school. [In this country 
his associations were literary as well as artis- 
tic. He knew Washington Irving and others 
of the Knickerbocker literary circle, and his 
close relations with Edgar Allan Poe form the 
subject of a most interesting chapter. His 
‘Reminiscences’ include personal phases of 
the development of American art and letters 
for over sixty years, and the unpublished 
history which he presents is of most intimate 
interest. Mr. Sartain’s career as editor of 
Sartain’s Union Magazine and other periodi- 
cals, in addition to his high standing as an 
engraver, furnished exceptional opportunities 
for a peculiarly rich acquaintanceship with 
men and women of distinction. The illustra- 
tions include reproductions of rare old prints of London scenes in the 
first quarter of the century, together with American portraits and pictures 
which have a lasting historical interest. 


Gates TO Hype Park: ar Hype Park CORNER. 
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APPLETONS’ 


Geographical Scrics~ 
Edited by H. J. MACKINDER, M. A., 


Stvdent of Christ Church, Reader in Geography in the University of Oxford, Principal 
of Reading College. 


A COMPLETE ACCOUNT OF THE WORLD. 


HE series will consist of twelve volumes, each being an essay descrip- 

tive of a great natural region, its marked physical features, and the 
lite of its people. Together the volumes will give a complete account 
of the world, more especially as the field of human activity. 


FOR READERS AS WELL AS STUDENTS. 


The series is intended for reading rather than for reference, and will 
stand removed on the one hand from the monumental work of Reclus, 
and on the other from the ordinary text-book, gazetteer, and compendium. 


In their presentation of the facts the authors will study above all things 
perspective, and will seek to convey right proportions rather than statis- 
tical accuracy. Facts will not be presented merely as facts, but always in 
their causal or graphic relations. Thus, each volume will give a succession 
of vivid ideas, to be grasped pictorially, and to remain in the memory. 
The reader will be led to visualize a great relief model in color, with its 
seas and its lands, its uplands and its lowlands, its rivers and their valleys, 
its forests and deserts, and its seasonal changes. Above all, he will think 
of it as the stage of human action, and will realize the relations of man— 
and especially of his economic and political organizations—to the grand 
features of physical geography. 


Care will be taken to tell the results of natural and economic science 
in language devoid of technicality, and to make each of the books interest- 
ing und attractive to every reader, although a solid contribution to geo- 
graphical literature. 


FOR TEACHERS, STUDENTS, AND BUSINESS MEN. 


The series will appeal to teachers, to students, to tourists, to business 
men. and to the general reader. The teacher will find suggestions for 
salient points in his teaching: the general reader will learn the persistent 


factors controlling the passing events chronicled in the newspapers; the 
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tourist will grasp the real working of the community he visits, and not 
merely its curiosities and antiquities: and the merchant will realize the 
varied circumstances of his markets. 


MAPS AND DIAGRAMS. 


Each volume is to be illustrated by many maps printed in colors and 
by diagrams in the text; and it will be a distinguishing characteristic of 
the series that both maps and diagrams will be drawn so that each of them 
shall convey some salient idea, and that together they shall constitute a 
clear epitome of the writer's argument. With alike object the pictures also 
will be chosen so as to illustrate the text, and not merely to decorate it. 

When possible, the books will be written from the point of view of 
the region described, and every effort will be made to avoid bias, patri- 
otic or other. 


List of the Subjects and Avthors. 


1, Britain and the North Atlantic. By the Epitor. 


to 


Scandinavia and the Arctic Ocean. By Sir CLEMENTS R- MarkuHam, K. C. B., 
F.R.S., President of the Royal Geographical Society. 

3. The Romance Lands and Barbary. By EListe Rectus, author of the ‘* Nou- 
velle Géographie Universelle.” 

4. Central Europe. By Dr. JosepH Partscu, Professor of Geography in the 
University of Breslau. 

5. Africa. By Dr. J. Scott Kettie, Secretary of the Roval Geographical 

Society ; Editor of ‘* The Statesman’s Year-Book.”’ 


6. The Near Fast. By D. G. HoGartu, M.A., Fellow of Magdalen Col- 
lege, Oxford; Director of the British School at Athens: Author of 
‘**A Wandering Scholar in the Levant.” 

7. The Russian Empire. By Prince KRApOTKIN, author of the articles ** Rus- 
sia” and “Siberia in the Evcvelopadia Britannica. 

S. The Far East. By ARCHIBALD LITTLE. 

g. India. By Sir T. Huncerrorp Horpich, K.C. 1 E.. C.B., R.E., Su- 
perintendent of Indian Frontier Surveys. 

10. Avstralasia and Antarctica. By Dr. H. O. Forsrs, Curator of the Liver- 
pool Museum; late Curator of the Christ Church Museum, N. Z. : 
Author of ‘* A Naturalist’s Wanderings in the Eastern Archipelago.” 

11. North America. By Prof. 1. C. Russet, University of Michigan. 

12. Sovth America. By Prof. Joun C. Brouner, Vice-President Leland Stan- 
ford Junior University. 


Maps by J]. G. BARTHOLOMEW. 


The Principles of Taxation. 


By the Late DAVID A. WELLS. 
12mo. Cloth, $1.50. 


HE purpose of the distinguished economist in writing this book was 

to describe a science of taxation as the subject presented itself to him. 
Believing that the relations of private property to the Government and the 
responsibility of the Government to citizens 
were susceptible of definite formulation, Dr. 
Wells has endeavored in this most important 
volume to formulate these relations and = to 
place the subject of taxation upon a scientific 
basis. In his introduction Dr. Wells writes 
as follows : 


«The Records of Experience.» 


“It is the purpose of the writer, in the 
chapters which follow, to discuss the prin- 
ciples of taxation from a broader basis and 
by different methods than have heretofore 
been attempted, special consideration being 
given to the experience of the United States. 

“Such a discussion primarily involves the inquiry, of how far the 

varied and curious experience of nations leads up through what may be 
regarded as a process of evolution, to a recognition of the underlying 
and essential principles ofa just and at the same time an efficient system 
of taxation. And it also necessitates. for the attainment of correct con- 
clusions In the prosecution of such inquiry, that illustrations drawn from 
the world’s great record of experience should take precedence of theory, 
especially in the way of example and exhibit of the many abuses of the 
power of taxation which the ignorance of legislators and the cupidity 
of designing men have intlicted upon nations. 


« Adequate Revenue---Sound Finance. ~ 

‘There can be no eivilization without government, and no government 
without an adequate supply of revenue obtained from the persons and 
property of the people governed. There can be no health in the body 
politic without sound finance, and no sound finance without a sound 
system of taxation. In fact, taxation is to our body politic what blood ts 
to the body physical: if healthy, infusing life and warmth: but if un- 
healthy, the agent for producing: discontent, decrepitude, and paralysis. 


«The Melhods of Taxalion.~ 


“The absence or existence of limitations on the power of a govern- 
ment to make compulsory levies on the property or persons of its people 
for its use or support, constitutes the dividing line between a despotism 
and a free government—ua fact most pertinent to legal, economic, and 
societary studies which has attracted little attention. 

‘The methods and scope of what ts called taxation regulate more than 
all other agencies the distribution of wealth, which ts really the great 
question of the future to all nations.” 
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AlasKa and the Klondike 


By ANGELO HEILPRIN, 


Professor of Geology at the Academy of Natural Sciences of Philadelphia, Fellow of the 
Royal Geographical Society of London, Past-President of the 
Geographical Society of Philadelphia, etc. 


Fully illustrated from Photographs and with a new Map of the Gold Regions. 
12mo. Cloth, $1.75. 


JOURNEY to the New Eldorado. With Hints to the Traveler and 

Observations on the Physical History and Geology of the Gold 
Regions, the Conditton of and Methods of Working the Klondike Placers, 
and the Laws Governing and Regulating Mintng in the Northwest 
Territory of Canada. 


“Will take and retain immediate rank as a contribution of essential value not only to the 
literature of travel, but to that of American commercial and political development. . . 
Should be in the bands of every person interested etther in fact or ut prospect in Alaska and 
the Klondtke.’—Brooklyn Standard-Union. 


Imperial Democracy 


By DAVID STARR JORDAN, Ph. D., 


President of Leland Stanford Junior University. 
12mo. Cloth, $1.50. 


‘Dr. Jordan may truly be said to present his case, 
and that of those who stand with him, with rare 
force, completeness, and fairness. \t deals with the 
question trom the economic and political as well as the 
social and ethical point of view, and demonstrates the 
author’s firm belief that his cause Is just... . Dr. 
Jordan’s book is worthy of the notice of all true Ameri- 
cans. He shows himself in its pages a patriot ready to 
serve his country with all his heart and soul, with all 
his great intellectual gifts. We may not agree with 
him, but we can not tail to profit by his book.”— 
Maul and Express. 


‘The book probably swims up better than anything 
that is tu print the arguments of those who oppose 
the retention of the Philippines. . . . Recent events 
have induced many to doubt the wisdom as well as the expediency ot expansion, and they will 
find many facts in this volume to strengthen their doubt. . . . Dr. Jordan’s book must be re- 
garded as the ablest contribution to this literature of dissent.—San Francisco Chronicle. 


David STARR JORDAN. 
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PROFESSOR RIPLEY’S GREAT WORK 


The Races of Evrope. 
A Sociological Study 


«By WILLIAM Z. RIPLEY, Dh. D.~ 


Assistant Professor of Sociology, Massachusetts Institute of Technology; Lecturer in Anthro- 
pology at Columbia U niversity, in the city of New York. 


Crown 8vo, cloth; 650 pages, wilh 85 Maps 
and 235 Portrail Types. With a Supplemen- 
(ary Bibliography of nearly Two Thousand 
Tilles, separalely bound in cloth, issued by 
(the Boston Public Library. [178 pages.] 
Price, $6.00. 


‘+ This book is a monument of care- 
fuland profound scholarship. There is 
nothing about it superficial. Whether 
the reader agrees with or dissents from 
Its arguments and conclusions, he will 
carry. throughout its perusal a sympa- 
thetic and never-abating admiration 
for its honesty of purpose and for the 
, Wide learning of its author.”—Nafioial 
ALPINE TYPE. Trot. Geographic Magazine. 

‘* The mere assorting and arranging 
of this mass of investigation is one re- 
quiring peculiar abilities in selection and perception. The method em- 
ploved by Dr. Ripley to bring this lirge subject to general attention is 
admirable, clear, and concise. The text develops the theme in simple, 
direct language; the sketch maps are clear, and tell their story almost at 


aglince. . . . The work is a monument of scholarship and accuracy, 
and is easily first among similar volumes."—Pluladelphia Public Ledger. 
‘A valuable and an interesting book. . . . Will attract the attention 


of all students of anthropology and all its kindred subjects. While it 
will most deeply interest advanced scholarly readers, it at the same time 
abounds in value for those not among the learned classes." —Chicago hiter- 
Coe 


‘This racial geography of Professor Ripley's will recommend itself to 
the cose ition of all anthropologists."-—-Centralblatt, Lerpsic. 
“This is indeed one of the best studies of tistkind: . .. It is accome= 
te byinely: oxecuted™ ins, —tundicaienr. Faris, 
“One of the most important works of the vear."—New York Mail 
iE DTCs: : 
A contribution of great interest and value to anthropology.""—Bos/ou 
Literary World. 
‘This is not only a profound sociological study, but a scholarly con- 
tribution te the science al anthropology and ethnology by an eminent 
authority. — Philadelphia Press. 
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-¢Qom Paul’s People ~ 


THE TRUTH ABOUT THE BOERS. 


By HOWARD C. HILLEGAS. 


Illustrated. 12mo. Cloth, $1.50. 


a 
eet 
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HE first systematic and categorical exposition of the Whole case and Its origins, written 
by a disinterested observer, . 2. An intorming book, and a well-written one.”"—New 
York Mail and Express. 
‘A most interesting and timely book.” —Boston Herald. 


ANTHONY HOPE'S NEW NOVEL 


«LlHE KINGS MIRROR~ 


By ANTHONY HODE, 


Author of “The Chronicles of Count Anlonio” and “The God in the Car.” 


12mo. Cloth, $1.50. 


“On ony honour, a pure accident,” said Varvilliers. 


“Mr Anthony Tope is at his Dest in this new novel. lle returns in some measure to the color 
Aostrong book, charged with close analysis and ex- 


and atmosphere of “The Prisoner of Zenda... . 
in short, a book to be read.”—Lerdon Chronicle. 


quisite irony; a book full of pathos and moral fiber 
Subtle, restramed, and delicate workmanship, 2. . effective in its lightness, and in the complete 
but unstrained huntor of tas character talk °— fall Mell Gacelle. 
Atonee unique and artistic. “Phe book shows deeper thought and a higher grade of skill than 
any of tas former works.” CAecaeo Lribune, 
‘Uneisive draightsmaunship of character, . 2. \ flowing and vivacious narrative, which abounds 
in situations of interest Vathony Tepe has again written a capital novel.” Aewdon .Mheneum., 
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«The While Terror ~ 


A Romance. By FELIX GRAS. 


Translated from the Provencal by Mrs. Catharine A. Janvier. Uniform with « The 
Reds of the Midi” and « The Terror.” 


16mo. Cloth, $1.50. 


[* ‘““The White Terror’ M. Gras paints 
with singular vividness the strange 

conditions offered in the Midi after the 
more tamiliar events of the French Revolu- 
tion in Paris. He shows the alternating 
triumphs and reverses of Whites and Reds, 
and the lengthening of the shadow cust 
by Napoleon, while throughout all these 
stormy and adventurous scenes there 
passes the appealing figure of Adeline, 
daughter of a murdered Royalist. The 
story of Adeline’s protection by humble 
friends from factional hate and from the 
murderous Calisto forms a romance eXx- 
traordinary in its sympathetic quality and dramatic power. Her story 
and the tale of her friend Pascalet’s adventures in the Napoleonic wars 
make a romance which throbs with life and holds the reader tense with 
suspended interest. The enthusiastic reception given to M. Gras’s ** The 
Reds of the Midi” and ‘* The Terror” indicate a great Welcome awaiting 
his new romunce. 


Féux Gras. 


OTHER BOOKS BY FELIX GRAS. 


The Reds of the Midi An Episode of the French Revolution. 


Translated from the Provencal by Mrs. 
Catharine A. Janvier. With an Introduction by Thomas A. Janvier. With 
Frontispiece. 12mo. Cloth, $1.50. 


Mr. Gladstone to Mr. Heinemann. 

Dear Sik: | have read with great and sustained interest ‘f The Reds of the South,” which 
you were good enough to present to me. Though a work of fiction, it aims at presenting the 
historical features, and such works, if faithfully executed, throw more light than many so-called 
histories on the true roots and causes of the Revolution which are so widely and so gravely mis- 
understood. As a novel it seems to me to be written with great skill. 

Yours very faithfully, (signed) W. E. Grapstone. August 13, 100, 


The Terror A Romance of the French Revolution. Translated by Mrs. 
* Janvier. 16mo. Cloth, $1.50. 

‘Romantic conditions could hardly be better presented than in a book of this kind, and, 

above all, in a book by Félix Gras. The romance is replete with interest.”"—New York Times. 
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A NEW NOVEL OF NEW YORK LIFE. 


~« AVERAGES ~ 


A NOVEL OF MODERN NEW YORK. 


By ELEANOR STUART, Avthor of “Stonepastures.” 
12mo. Cloth, $1.50. 


OVELS of New York have sometimes failed 
through lack of knowledge of the theme, 

but the brillant author of ‘* Averages” and 
‘+ Stonepastures " has had every opportunity to 
know her New York well. She has been able, 
therefore, to avoid the extremes of ‘t high life” 


and ** low Itfe.” which have seemed to many 


to constitute the only salient phases of New 
York, and she paints men and women of every 


day, and sketches the curious interdependence 


and association or impingement of differing 
circles in New York. It is a story of social hfe, but ofa life exhibiting 
ambitions and efforts, whether wisely or il directed, which are quite out- 
side of purely social functions. There is a suggestion of the adventurer, 
a figure not unfamiliar to New-Yorkers, and there are glimpses of profes- 
sional life and the existence of tdlers. With singularly acute analysis the 
author makes her characters develop themselves in the unfolding of her 
story, and her shrewd discernment is us effective as the witty and epigram- 
matic quality of her style. ‘* Averages" is not a story of froth or slums, 
but a brillant study of actualities, and its publication will attract increased 
attention to the rare talent of the author. 


BY THE SAME AUTHOR. 


STONEDASTURES. 12mo0. Cloth, 75 cents. 


‘©The story is strongly written, there being a decided Bronté Navor about its style and 
Enelish. tis thoroughly interesting, and extremely vivid in its portrayal of actual lite.”’— 
Boston Courter. 

“Bora heartrending, terribly realistic story of a mining town or settlement > for a recital of 
the risks men will run, the sufferings they will undergo, to make money enough to prolong a 
miserable existence, ‘Stonepastures,” by Eleanor Stuart (D. Appleton and Company), is as 
vivid, thrilling a story as one can read. Yet in the midst. of the squalor, sin, and constant 
menace of sudden death, lovely characters are developed and) pure love can make every sacri- 
fice. It is a short story, but is almost paintully intense.’ —Buffalo Commercial. 


16 


«By Maarten Maartens~ 


Some Women I have Known. 
i2mo. Cloth, $1.50. 


“Maarten Maartens is one of the best novel writers of this or any 
day.'—Chicago Tintes-Heralid. 

“**Maarten Maartens stands head and shoulders above the average 
novelist of the day in intellectual subtlety and imaginative power.”— 
Boston Beacon. 


MaAak1EN MAaARTENS. 


OTHER NOVELS BY MAARTEN MAARTENS. 
Each, 12mo, cloth, $1.50. Uniform edition. 


HER MEMORY. With Photogravure Portrait. 


‘Maarten Maartens took us all by storm some time ago with his fine story christened 
‘God's Fool.’ He established himself at once in our affections as a unique creature who had 
something to say and knew how to sav it in the most lascinating Way. He Is a serious story 
writer, Who sprang into prominence when he first put his pen to paper, and who has ever 
since kept his work up to the standard of excellence which he raised in the beginning.” —Nex 
York Herald, 


THE GREATER GLORY. A Story of High Life. 


“It would take several columns to give any adequate idea of the superb way in which the 
Dutch novelist has developed his theme and wrought out one of the most impressive stories of 
the period. . . . It belongs to the small class of novels which one can not afford to nevlect.’— 


Sunt Franctsco Chronicle. 
GOD’S FOOL. 


“ Throughout there is an epigrammatic torce which would make palatable a less interest- 
ing story olf human lives or one less dettly told.’—London Satturdar Rectece. 


JOOST AVELINGH. 


Aside from the masterly handling of the principal characters and general interest in the 
story, the series of pictures of Dutch lite give the book a charm peculiarly ws own. ’—Nex 
York Herald. 


By E. F. BENSON. 
~ Mammon and Co. ~ 


12mo. Cloth, $1.50. 


[e ‘*Mammon and Co." the author returns 
to the field wherein he made his great 
success. The new story, like ‘* Dodo,” 
offers a picture of London society and per- 
sonages of large social consequences, but the 
story Is stronger in substance and more bril- 
liant in development than any work which 
Mr. Benson has done. His personal advan- 
tages for an Intimate acquaintance with the 
social life of the day in London invest his 
evel With, a. peculiacly sotaplic: realism. 
Various phases of stock jobbing as well as 
social life are vividly described. The good 
genlus of the book is an American girl. 
DODO. A Detail of the Day. 12mo. Paper, 50 cents; cloth, $1.00. 
THE RUBICON. § 12mo. Paper, 50 cents; cloth, $1.00. 


By GILBERT PARKER. 


UNIFORM EDITION. 


THE SEATS OF THE MIGHTY. $1.50. 


Being the Memoirs of Captain Robert Moray, sume- 
time an Officer in the Virginia Regiment, and after- 
wards of Amherst’s Regiment. [llustrated. 


‘Another historical romance of the vividness and intensity 
of ‘ The Seats of the Mighty’ has never come from the pen of 
an American.’’— Chicago Record. 


THE TRAIL OF THE SWORD. $1.25. 


“AIr. Parker here adds to a reputation already wide, and 
anew demonstrates his power of pictorial portrayal and of 
strong dramatic situation and climax."—Pe/a, Bulletin. 


THE TRESPASSER. $1.25. 


‘Interest, pith, ferce,and charm -Mr. Parker's new story 
possesses all these qualities. 2. / Almost bare of synthetical 
decoration, his paragraphs are stirring because they are real. 
GILBERT PA!KER. We read at times as we have read the great masters of 
romance breathlessly.’ — 72e Crete. 


THE TRANSLATION OF A SAVAGE. $1.25. 


“A book which no one will be satisfied to put down until the end has been matter of certainty 
and assurance."— /he Natron, 


MRS. FALCHION. $1.25. 


; i well-knit story, told in an exceedingly interesting way, and holding the reader's attention to 
the end.” 
THE POMP OF THE LAVILETTES. 16mo. Cloth. 
“Hts sincerity and rugged force will commend it to those who love and seek strong work in 


fiction, Je Critte, 


The Slory of 


THE AUTHOR'S LETTER. 


SYRACUSE, N. Y., December 22, 1897. 

Fhave taken the liberty of sending you by the American 
Express to-day the type-written manuscript of a story of 
American lite which I have recently comptled, entitled 
“DAVID HARCM. f desire to submit this to you for 
examination, with aview to its publication, and trust vou 
will find tt suited to your regurrements, 

Very truly yours, 


ES IN IGE ST GOLEL: 


A LETTER FROM THE PUBLISHERS. 


October 13, 1898—(Three weeks after publication). 
To readers: Complaints have reached us this week of 
inability to obtain ** DAVID MARCUM 


pce 7 . Na ith HH 
While we should not have published this remarkable NNER ATT 
BF. ON. Westcott. 


book unless we had belreved in its success, we atd vot 
antictpate such prompt appreciation on the part of the 
reading public, Talk of editions has been cheapened by the indefiniteness of the term as tt ts com- 
monty used, and we need only say that while the first printing of ** DAVID HARCM” was as large 
as three of the editions” sometimes referred to, our supply of the book was exhausted within two 
weeks after publication, We took steps to supply this deficiency immediately, and a new stock of 
“ODATID HARCM" will be ready on Saturday, A considerable part of this stock has been antici- 
pated by back orders, but we shall use every effort to make the supply of * DATID HARUM" 
equal to the demand hereafter, Such prompt appreciation of a new and unknown writer by critics 
and the reading public ts a fact to be noted with satisfaction, 
DO APPLEETON AND COMPANY. 


A YEAR LATER---310,000 TO OCTOBER 1, 1899. 


‘\ The three hundred and tenth thousand of *\ DAVID HARUM" ¢s now on the press, and the 
zitality of this book ts shown by the fact that on one day tn the first week of October the orders 
amounted to over 4,0co copies. HH ts also of interest to note one significant fact regarding the sales, 
which is that the actual records show an increase. The average sale of “DAVID HARUM” for 
every business day tn August was 1,306 copies, while the average sale in September was 1,521 copies. 
It is believed that no book of recent years has approached the record already made by ** DAVID 
HARUM,” and the future, judging from present sales, promises even more remarkable results,” — 


New York Times Saturday Review. 
THE ENGLISH VERDICT. 


Lonpon, September 30, 1899. 

“6 DATID HARCM' has at last ‘caught ons Cntil recently 
there has been hittle demand for tt here, Cudoubtedly the dialect 
te which so much of tt ts written was a stumbling-block to the 
English reader, But the merit of the book has told in spite of its 
dialect und the absence of any extensive advertistug,  Posstbly 
the large number of Americans who have been in London Curing 
the last three months has had its effect in creating a demand Jor the 
book, When the boskstall keepers found that’ DAVIP HARTA’ 
was constantly called for by Americuns, they decided that tt was 
worth at least as prominent a place as they usually give to the 
zvor hs of Marte Corelli, At any rate, whatever the cause nay be, 
the book ts now undeniably a popular one, and tts sales are Con- 
startly creasing. —William S. Alden, in) New York Times 


Saturday Review. 


The 330th thousand of “DAVID HARUM” is being prinled on Oclober 16th, 
when this page goes lo press, and the orders show thal this number must 
be increased before the prinling of this page is finished. 
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« IMPORTANT NEW NOVELS ~ 


Snow on the 
Headlight. 


By CY WARMAN, author of 
‘The Story of the 
Railroad.” ele: 
yamo. Cloth, S125) 


“As awriter of tales of the modern 
rail Mr. Warman is without a peer.” 
Philadelphia Record, 


OY 


A Double Thread. 


By ELLEN THORNEYCROFT FOWLER, author of ** Concerning Isabel 
Garnabye etc, 12nto,. Cloth, $156. 
“Even more gay, clever, and bright than ‘Concerning Isabel Carnaby.’ ”’—Boston Herald. 


Od 
A Dvel, with an Occasional Chorus. 


By A. CONAN DOYLE, author of ‘* Uncle Bernac,” ‘ Brigadier Gerard,” 
etc. I2mo. Cloth, 81.50. 
“It is all very sweet and graceful.”—London Telegraph. 


Obed 


The Mormon Prophel. 


By LILY DOUGALL, author of ** The Mermaids,” ‘‘The Madonna of a 
Day. ete, 1am0, Cloth 31.40. 
“A striking story. 2. . Immensely interesting and diverting," Boslon Herald, 


a Od 


Windyhavgh. 
By GRAHAM TRAVERS, 
dwuthor of ** Mona Maclean, 
Medical Student.” ete. 

P26, Chath areats: 


pores 


A. Coxan Doyte. | 


“The author draws her charac- 
ters with the clever strokes of a 
sSuccessfulartist >... the story never 
fora moment pally.” 

Boston Herald, 


FOR LOVERS OF GOOD FICTION. 


By A. CONAN DOYLE. 
Uniform Edition. bach, remo, cloth, #r.50. 


A Duet, with an Occasional Chorus. 

Uncle Bernac. A Memory of the Empire. 
Illustrated. 

Rodney Stone. [lustrated. 

The Exploits of Brigadier Gerard. |ilustrated. 

The Stark Munro Letters. illustrated. 

Round the Red Lamp. Being Fucts and Fancies 
of Medical Lite. 
By S. R. CROCKETT. 


Each, r2mo, cloth, $1.50. 
The Standard-Bearer. 
An Historical Romance. 
Lad’s Love. Illustrated. 
Cleg Kelly, Arab of the Cily: His Progress and | 

Adventures. Illustrated. 
Rog-Myrtle and Peal. Being Tales, chietly of 

Galloway. 
The Lilac Sunbonnet. A Love Story. 

By STEPHEN CRANE. 


Uniform Edition. STEPHEN CRANE, 
The Red Badge of Courage. An Episode of 
the: Aniericnn: Civil War. sS1s00: 
' The Little Regiment. 81.00. 
The Third Violet. 81.00. 
Maggie: A Girl of the Streels. 75 cents. 


By Miss MONTRESOR. 
Uniform Edition. Each, 16mo, cloth. 


At the Cross-Roads. 81. <0. 
False Coin or Trve? 81.2. 
The One who Looked On. §&:.>2;. 


>. R. Crockett. 


March Hares. By Har- 
oLD Freperic. Cloth, 
special binding, $1.25. 

The Beth BooK. By Saran Grand, author of 

Snhe ReUvenhe Twins ete. Pano. 231.50: 
Equality. By Eowarp BeLtamy. author of ‘‘ Look- 
ing Backward.” etc. t2mo: Popular Edition, 
paper, 50 cents. Cloth. 31.25. 
By ANTHONY HOPE. 

The King’s Mirror. 81.50. 

The Chronicles of Count Antonio. $1.50. 

The God in the Car. Cloth, 81.25. 


ANTHONY Hope, 


AROLD FREDERIC. 


FOR LOVERS OF GOOD FICTION. 
Latitude 19°. 


A Romance of the liZest Indies at the Year of our Lord 
1820, By Mrs. ScHuyter CRowninsHietp, author 
ot * Where the Trade Winds Blow.” | THtustrated. 
lame, Cloth, St.se, 


A Herald of the West. 


A Romance of tStr-a81s. By J. A. ALTSHELER, author 
of '¢A Soldier ot Manhattan ? and ‘* The Sun of 
Saratoga,’ t2me, Cloth, a1.se. 


The Hiouse of Hidden 
Treasure. 


A Novel. By Maxwett Gray, author of {The Silence 
of Dean Maitland,” ete. t2nmie, Cloth, si.so. 


Evelyn Innes. 


A Story. By Georce Moore, author of “ Esther Waters," etc. tamo. Cloth, $1.50, 


The Phantom Army. 


By Max Pemeerron. Unitorm with ' Kronstadt.” Ulustrated. ramo. Cloth, $1.50, 


sHAMLIN GARLAND’S BOOKS~ 


Uniform Edition. Each, 12mo, cloth, $1.25. 


Wayside Courtships. 
Jason Edwards. 


An Average Man, 


A Member of the Third House. 


A Story of Political: Wartare. 


A Spoil of Olfice. 


A Story of the Modern West. 


Also, A Little Norsk; 


Or, OV Pap's Flaxen. tome, Boards, so cents. 


The Mystery of Choice. By R. W. Cuampers, author of ‘ The Moon-Maker,” 


“The Red Republic,” ete. rome, Cloth, 31.25. 

The Disaster. 4 Romance of the Franco-Prussian War. By Paut and Victor Mar- 
GUERITTE, t2mo, Cloth, S1.so. 

The Broom of the War-God. A Story of the Recent War between the Greeks 
and Turks. By Hexry Nort Bratstorp., tao, Cloth, $1.25. 

Lucky Pargee. \ Novel. By Harry Lanprrk.  tamo, Cloth, $1.25, 

A Voyage of Consolation. 3y Mrs, EC. Cotts (Sara Jeannette Dunean), author 


ot 7 A Social Departure,” An American Girl in London,” “His. blondur, and a-Ladly;” 
etc, Hlustrated. 1aimo. Cloth, $1.50. 
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“ Embracing the best in current 
English literature.” 
The Philadelphia Press. 


The Idol of the Blind. By T. GALLON, author of ‘‘ Tatterly.”’ etc. 


A Voyage at Anchor. By W. Crark Ressett. author of “The 
Romance of Jenny Harlowe,” etc. 


The Heiress of the Season. By Sir WILLIAM Macnay, Bart., author of 
Fhe /Pinde oF lites, sete, 

A Biller Herifage. By Jouy BLounpeLir-BurTo, author of “Fortune's 
Vcr Oe. ee 

Lady Barbarily. A Romance. By J. C. Sxarru, author of ‘* Mistress 
Dorothy Marvin,” ‘* Fierceheart. the Soldier,” etc. 

The Strange Story of Hester Wynne. Told by Herself. With a 
Prologue by G. Cotmore, author of ** A Daughter of Music,” etc. 

Dr. Nikola’s Experiment. By Guy Boortney, author of ‘The Marriage 
olsesther,” “SDt Nmola etc: 

The Game and the Candle. By Ruopa BrouGHTon, author of ** Dear 
Faustina,” **Scylla or Charybdis ?” etc. 

The Kingdom of Hale. By T. Gaiton, author of © Tatterly,” ete. 

A Cosmopolitan Comedy. By Axxa R. Brown, author of * Sir Mark.” 


Forlune’s my Foe. By Jonn BLouNDELLE-BuRTON, author of *‘ The 
Scouree-or Gods "Phe. Glish-ofAnns, -senouncead. etc. 


Madame Izan. By Mrs. Camppeit-Praep, author of “Nulma.” ‘ Mrs. 
Tregaskiss,” ‘‘Outlaw and Lawmaker.” ete. 


Dursved by the Law. By J. Mactaren Cospan, author of “ The King 
of Andaman, ~"*-Ehe Red-Sultin,” >" The Aneel.of the Convent.” etc. 


Single Copies, Paper Cover, 50 cen{s; Cloth, $1.00. 


«The Hero of Manila~ 
DEWEY 


ON THE MISSISSIPPI] AND THE PACIFIC. 
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MipsuiMaNn Dewey. 


By ROSSITER JOHNSON. 


A new book in the “Young Heroes of our Navy” Series. 
Illustrated. 12mo. Cloth, $1.00. 


VERY American boy knows how Dewey destroyed the Spanish fleet in) Manila Bay, 
but comparatively few hive been made tamiliar with the true story of his early years and 


Ins thaming ubder Farragut. The author, atter careful study, presents a vivid description 

DEL 1 roalboy in Vermont, which is followed by a sketch of Dewey the nudship- 
Hop, picture of his parton Farragut’s campaigns on the Mississippi, and finally a graphic 
t Manila and the sequels of the battle. The story of Dewey's share in these eaploits 

1 with. veoand tie which willuibsorb the interest ot readers young and old. The 
trations include the medal and sword given by Congress, and the trtamphal arch 


~ THE «= 


Story o: Magellan. 


Ry HEZEKIAH BUTTERWORTH. 
Illustrated. 12mo. Cloth, $1.50. 


Magellan planting the Cross in the Philippine Islands. 


F the many dramatic chapters of the romantic decades of discovery in the fifteenth and 
é sixteenth centuries, ‘‘ The Story of Magellan ” yields to none in picturesqueness and he- 
role quality. Mr. Butterworth’s story of the conditions preceding Mavellan’s expedition, of the 
adventures of the voyage, the discovery of the Philippines, and the completion of the first cir- 
cumnavigation of the globe, records the tacts of history which are in themselves more wonder- 
fuland engrossing than any fiction. Older as well as younger readers will be fascinated by 
this vivid account of the first contact between white men and the natives of the Philippines. 
An appendix furnishes some modern information regarding those much-discussed islands and 
their inhabitants. In addition to the artist's Wustrations, various maps, portraits, and pictures 
of places increase the historical value of this instructive book, 
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<The Half-Back~ 


A Story of School, Football, and Golf. 


By RALPH HENRY BARBOUR. 


12mo. T[lustrated. Cloth, $1.50. 


Vhe Jeft-guard bore down straight upon [oel. 


HIS breezy story of outdoor sport will be read with the most intense interest: by every 
healthy boy, and by many girl. Mr Barbour’s hero is introduced to the reader at a 
preparatory school, where the serious work and discipline are varied by golf and football 

aitches anda regatta. hater, the voung halt-back of the school earns a plice upon a ‘varsity 
tevin and distingiishes himself ina great university goime, which is sketched in a most brilfiant 
and string chapter. Mr Barbour’s vivid tnd picturesque sketches of sports are not permitted 
te point oa fafse moral Without obtrading the lesson upon the reader, he shows that the ac- 
quisition of Knowledee, and not athletics, is the end and aim: of school and college lite. 
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« The Treasure Ship ~ 


A STORY OF SIR WILLIAM PHIDPPS, THE REGICIDES, AND THE 
INTER-CHARTER PERIOD IN MASSACHUSETTS. 


By HEZEKIAH BUTTERWORTH. 
Illustrated. 12mo. Cloth, $1.50. 


What a sight was that! 


N his vivid story ‘‘ The Treasure Ship” Mr. Butterworth pictures the dramatic events in the 
career of the poor boy who recovered the treasure trom the Spanish ship sunk in the Baha- 
mas and was knighted by the king. The author sketches striking incidents of his subsequent 
career as a soldier, as a firm opponent of the witehcraft delusion, and as Governor of Massa- 
chusetts. Together with the tale of Phipps and the vivid: sketches of seventeenth-century lite 
in Boston, the author has interwoven strange incidents of the hidden existence of the regicides 
Goffe and Whalley in Massachusetts, and also episodes of Andros’s dominion and the inter- 
charter period. The story of Phipps and the seventeenth-century movement for justice and 
freedom in Massachusetts and Connecticut are among the most thrilling pages of cur ¢ctonial 
history, and they teach lessons which every American youth should learn. 
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A UNIQUE WORK. 


THE BOOK OF 
«Knight and Barbara~ 


By DAVID STARR JORDAN, Dh. D., 


President of Leland Stanford Junior Universily. 


Illustrated. 12mo. Cloth, $1.50. 


HE curious and fascinating tales and pictures of this unique book 

are Introduced by Dr. Jordan with the following preface: ‘' The 

only apology the author can make in thts case is that he never meant 
to do it. He had told his own children many stories of many kinds, 
some original, some imitative, 
some travesties of the work of real 
story-tellers. Two students of the 
department of education in the 
Stanford University—Mrs. Louise 
Maitland, of San José, and Miss 
Harriet Hawley, of Boston—asked 
him to repeat these stories before 


other children. Miss Hawley, as 
a stenographer, took them down for future reference, and while the author 
was absent on the Bering Sea Commission of 1896 she wrote them out in 
full, thus forming the material of this book. Copies of the stories were 
placed by Mrs. Maitland in the hands of hundreds of children. These 
drew illustrative pictures, after their fashion; and from the multitude 
offered, Mrs. Maithind chose those which are here reproduced. The scenes 
in the stories were also subjected to the criticisms of the children, and in 
many cases amended to meet their suggestions. . . . These pictures 
made by the children have been found to interest deeply other children, 
atact Which gives them a definite value as original documents in the 
study of the working of the child-mind. At the end of the volume are 
added a few true stories of birds and of beasts, told to a different audience. 
With these are a few drawings by university students, which are intended 
to assist the Imagination of child-readers.”’ 


Good Books for Young Readers. 


YOUNG HEROES OF OUR NAVY a 
SERIES. tee 
Each, illustrated, 12mo, cloth, $1.00. 


By ROSSITER JOHNSON, 
The Hero of Manila. 
By JAMES BARNES. 
The Hero of Erie. 
Commodore Bainbridge. 
Midshipman Farragvl. | 


By MOLLY ELLIOT SEAWELL. 
Decatur and Somers. 
Paul Jones. 

Little Jarvis. 


James BARNES, Mouty ELLion SRAWELL. 


Midshipman Pavlding. 


By HEZEKIAH BUTTERWORTH. 
Uniform Edition. Each, illustrated, 12mo, cloth, $1.50. 


The Story of Magellan. True to his Home. The Boys of Greenway 
The Treasure Ship. The Knight of Liberly. Court. 

The Pilot of the Mayflower. The Wampum Pelt. The Log School-Hovse 
The Patriot Schoolmastler. In the Boyhood of Lincoln. on the Columbia. 


The Half-Back. A Story of School, Football, and Golf. By RaLpH HENRY BaRpour. 
y2mo. Hlustrated. Cloth, $1.50. 

The Book of Knight and Barbara. By DaAvip STARR JORDAN.  flustrated.  12mo. 
Cloth, S1r.50. : 


By WILLIAM 0O. STODDARD. 
Unilorm Edition. [lustrated, 12mo, cloth, $1.50. 


With the Black Prince. The Windfall. Little Smoke. 
The Red Patriot. Chris, the Model-MaKer. Crowded Out o’ Crofield. 
Success against Odds. On the Old Frontier. The Battle of New York. 
Paleface and Redskin. Christine’s Career. John Boyd’s Adventures. 
By F. ANSTEY, 3y PAULINE KING. By THomas W. Knox. 
We All. King Tom and the Runaways. Englishman’s Haven. 
By OcTAVE THANET. By Louis PENDLETON, By W. J. GorRbDoN, 


—, Along the Fiorida Reel. 
By CuarLes F. HoLper. 
Each, illustrated, !2mo, cloth, $1.50. 


The Exploils of 
Myles Standish. 
by ELENRY JONSON. $1.50, 
The Slory of Sonny Sahib. 
By Mrs. E. Corrs. $1.00. 
Straight On. 1.50. 
Hermine’s Trivmphs. gy.s0. | 


t 
RarpH HeNrY Barbour, | The Golden Fairy Book. HEZEKIAH BUITERWORWH. 
Sq. t2zmo. Cloth, $2.00. 
Bible Stories in Bible Language. By Epwarp TuekKrRMAN PoTtTeR. With an Intro- 


duction by the Right Rev. Henry C. Porrer, Bishop of New York. 
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Twentieth Century Text-Books. 


Plant Relations. 


A Piest Bookwor Bolan. . By Joun M. Courrers: AcMs, 7D. Head 
of Department of Botany, University of Chicago. 12mo. Cloth, $1.10 net. 


‘A pretty full and very interesting knowledge 
of the general relations of plant life—the conditions 
under which plants grow, and the way in which 
their anatomical and phystologieal characteristies 
testify to the circumstances of their environment 
and their needs as regards nutrition and reproduc- 
tion. 2. . The name and position of the author 
certity to the high quality of the book.”"—The //lus- 
trated “Buffalo Express. 

“We are acquainted with no manual of bot- 
any that can more usefully serve to supplement 
work in the laboratory and the field by organ- 
izing the results obtained from investigation and 
suggesting explanations of them.”—Philadelphia 
Press. 

“The work is heautitully printed and _ illus- 
trated, and the subjects are treated in a manner at 
once entertaining and instructive, Professor Coul- 
ter is an enthusiast with the rare quality ot impart- 
ing his enthusiasm to his students in class and out 
obit.’"—Chiczgo Journal, 

‘TA class-room book of great exceilence, cal- 
culated to give a fair botanical knowledge to a 
student in six months’ study, or to prepare him tor 
the more detailed studies which Protessor Coulter 
will embody in a second book. The Wustrations 
are Very numerous and of supreme excellence.”— 
Chicago Interior, 


A Hislory of the American Nalion. 


By AnpREW C. McLavcuttn, Professor of American History in the Univer- 
sity of Michigan. With many Maps and Illustrations. 12mo. — Cloth, 
$t.4O net. 


One of the most attractive and com- 
plete one-volume histories of America that 
has yet appeared.’—Boston Beacon, 

“Complete enough to find a place in 
the library as well as ins the school.”-—~ 
Denver Republican, 

“This excellent work, although in- 
tended for school use, is equally good tor 
veneraluse at home.’-——Boston Transcript, 

A rematkably vood beginning tor the 
new Pwentieth Century Series of text-books. 

. . The Wustrative feature, and especially 
the maps, have received the most caretal 
attention, and a minute examination shows Jous Brown's Fort. 
them to be accurate, truthtul, and ialustra- 
tive. "-— "Philadelphia Press, 

“The volume is eminently worthy of a place in a series destined for the readers of the 
coming century. It is highty creditable to the author."—Chicago Evening Post. 


2 
$F. 


THE COMPARATIVE PHYSIOLOGY 
AND 
MORPHOLOGY OF ANIMALS. 


By Professor JOSEPH LE CONTE. 
Illustrated. 12mo. Cloth. 


descent of man awakened a new interest in the lower 
animals, and turntshed additional evidence of their close 
kinship with ourselves. A fresh field of study was thus opened 
up, embracing the Itkenesses and differences of action as well as 
structure found throughout the animal kingdom. In this work 
Protessor Le Conte gives us, in his well-known clear and simple 
style and with the aid of numerous illustrations, an interesting 
outline of these similarities and variations of tunction as displayed 
: among the various classes of animals trom the lowest to the 

JOge ae Gp sre: highest, man included. 


«EVOLUTION BY ATROPHY~ 


By JEAN DEMOOR, JEAN MASSART, and EMILE VANDERVELDE. 


A New Volume in the International Scientific Series. 
12mo. Cloth, $1.50. 


i NHE purpose of this work is twofold. The authors aim to show, first, that an essential 


i \HE work of Darwin on the derivation of species and the 


element of the process of evolution as it goes on among plants and animals ts the degen- 

eration or atrophy of organs or parts at the same time that other parts or organs are being 
carried toa higher state of development, these modifications of structure being attended with 
corresponding changes of function. .The changes that thus take place in the organism, be they 
degenerative or progressive, are a part of the process of adaptation that is everywhere forced 
upon the living being by environing conditions. Secondly, they point out that what is true 
in these respects in the field of lite or biology is also true in social phenomena or sociology. 
Societies, like individual organisms, are ever changing, ever undergoing modification through 
intluences that operate both trom within and without. The resulting social evolution is attended 
by the phenomena of degeneration or atrophy, institutions and customs that were once in the 
ascendant declining and giving way to be replaced by more highly specialized forms of activity. 


RECENT BOOKS BY DISTINGUISHED SPECIALISTS. 
Foot-Notes to Evolution. A Series of Popular Addresses on the Evolution of Life. By 


DAVID STARR JORDAN, Ph. D., President of Leland Stan-~ 
ford Junior University. remo. Cloth, &1.50. 
1 ’ 7 A Popular Study in Physiography. By Prof. N. 
Oullines of the Earth S History. S. SHALER, of Harvard University. Illustrated. 
t2mo. Cloth, &1.50. 


Studies ol Good and Evil By JostaH Royce, Professor of the History of Philoso. 


phy in Harvard University. 12mo0. Cloth, ¥1.50. 
T T ; By E. P, Evaxs, author of 
Evolvtional Ethics and Animal Psychology. ‘Animal Symbolism in Eccle- 
siastical Architecture,” etc. 1z2mo. Cloth, $1.75. 


Wages and Capital An Examination of the Wages Fund Doctrine. By F. W. Tatussia, 


; : Professor of Political Economy in Harvard University, author of 
‘* Tariff History of the United States" and‘: The Silver Situation in the United States.” 
tr2mo. Cloth, $1.50. 


What is Electricity ? ens aah TROWBRIDGE, of Harvard University. r2mo. 


t A Research into the Subconscious Nature of Man 

The Psychology of Suggestion. and Society. By Boris siptis, M.A., Ph. D., 

Associate in Psychology at the Pathological Institute of the New York state Hospitals, 

With an Introduction by Prof. William James, of Harvard University. Illustrated. 12mo. 
Cloth, 1.75. 
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Literatures of the World. 


Edited by EDMUND GOSSE, 
Hon. M. A. of Trinity College, Cambridge. 
Each, 12mo, cloth, $1.50. 


Russian Literature. 


By K. WALISZEWSKI. (Ready shortly.) 


A History of Bohemian 
Literature. 


By ER RANCIS. "COUN F VLUPZOW. ATUL bor OL 
“Bohemia? Ait Historical Sketch.” 


“An erudite and comprehensive exposition... . 
There ts a lack of available information upon this sub- 
ject, and Count Ltitzow’s volume is of special value 
and interest."—Philadelphia Ledger. 


Japanese Literature. 
Bar WW. Ce ASTON, CMG. 0 Diclites lutes | nanese Secretary. Fo2M.ebega- 
tion, Tokto. 


“A volume of unique erudition, wide research, clear discrimination, and excellent design. "— 
Sir Edwin Arnold, tu Literature. 


Spanish Lileralure. 


By James FrrzMacricu-KeLty, member of the Spanish Academy. 
“ This is an excellent and model handbook. It is treated with perspective and proportion ; 
it is comprehensive, clear, concise, yet not dry as dust.’—London Academy. 


Italian Literature. 
By Richarp Garstri C. B., Lb. 1., formerly Keeper of Printed Books 
in the Brittsh Museum. 


“Vt is written with insight and appreciation, with enthusiasm, yet without lack of eee, 
and with a plentiful equipment of sound scholarship. ’’—~New York Times. 


Ancient Greek Lileralure. 
By Gi-pert Murray, M.A., Professor of Greek in the University of Glasgow. 
“As an introduction to the study of some considerable portion of Greek literature in English 
trinslaGons wt wall be found of the very highest usefulness. "— Boston Herald, 


F e 
rench Literature. 
BY SAR IOM DENS DD Mites Wid, CL... ‘Protessor of ‘Enelish 
Literature in the University of Dublin. 
Can be held in the hand and read aloud with pleasure as a Jiterary treat; by an expert in 
tvle, master of charming words that come and vo easily, and of other hteratures that serve tor 
Hlustrations, "— Phe Critic, New York 


lViodern English Literature. 


Byker peGesse; bloteM Aso Tint Colleee, Cambridve, 
really useful account of the whole process of evolution in English letters—an account 


based upon a keen sense at once of the unity of his subject: and of the rhythor of its ebb and 
Now, and dlumined by an unesatmnpled teitaty in hitting off the leading characteristics ol 


Wodividdaal waiters. London Athena um, 


The Story of the West Scries. 


Edited by RIPLEY HITCHCOCK. 
Each, illustrated, 12mo, cloth, $1.50. 


The Story of the Railroad. 


By Cy Warman, author of ‘* The Express Messenger,” 
etc. With Maps and many Illustrations by B. West 
Clinedinst and trom photographs. 


‘As we understand it, the editor’s ruling idea in this series has not 
been to present chronology or statistics or set essays on the social and 
political development of the great West, but té give to us vivid 
pictures of the life and the times in the pertod of great devel: pntent, 
and to let us see the men at their work, their characters, and their 
matives. The choice of an author has been tortunate. In Mr. War 
man’s book we are kept constantly reminded of the fortitude, the suffering, the entry Ise, 
and the endurance of the pioneers. We see the glowing imagination of the pro moter, and we 
see the engineer scouting the plains and the mount: uns, fighting the Indians, treezing a 
starving, and always full of a Keen enthusiasm for his w ork and ot noble devotion to his duty. 
The construction train and the Irish boss are not forgotten, and in the stories of their dongs 
we find not only courage and adventure, but wit and humor."—The Railroad Gazette. 


The Story of the Cowboy. c 


By E. HouGu. author of *‘ The Singing Mouse Sto- 


ries.’ etc.‘ Hlustrated by Wituiam L. Wetts and C. 
M. RussELL. 
‘Mr. Hough is to be thanked for having written so excellent a a, 
ae The cowboy story, as this author has told it, will be the 
cowboy’s fitting eulogy. This volume will be consulted in years to 
come as an authority on past conditions of the tar West. For fine eg 


literary work the author is to be highly complimented. Here, 
certainly, we have a choice piece of writing.’—New York Times. 


The Story of the Mine. 


As illistratedb the Great Comstock: bode of 
Nevada. By CHARLES HowarbD SHINN. 

“The author has written a book not alone tull of informa- 
tion, but replete with the true romance ot the American mine.” 
Sa York Times. 

‘Mr. Shinn's volume ts a tairly complete picture of the min- 
ing industries of the Pacific States, and should be read by every 
one who desires an accurate idea of this phase of Western his- 
tory.”—Brooklrn Eagle. 


The Story of the Indian. 


By GEORGE BigD GRINNELL, author of ‘ Pawnee 
Hero Stories,” “ Blackfoot Lodge Tales.” ete. 


“Only an author qualified by personal experience could offer 
us a profitable study of a race so alien from our own as is the 
Indian in thought, teeling, and culture. Only long association 
with Indians can enable a white man measurably to comprehend 
their thoughts and enter into their feelings. Such association has 
been Mr. Grinnell’s."—New York Sun. 


‘it must not be supposed that the volume is one for scholars 
and libraries of reference. It is far more than that. While it is a 
true story, yet it is a story none the less abounding in picturesque 
description and charming anecdote. We regard it as a valuable 
contribution to American literature."—New York Mail and 
Express. 


«THE ROMANCE OF HISTORY ~ 


A French Volunteer of the War of Inde- 
pendence. Ev the Chevalier pE Ponta. 
Baep, “Translated and cdited by Robert 
B. Douglas. With Introduction and Fron- 
tispiece, L2mo, Cloth, &1.50, 

Defer (he Great. py K. Wariszewski. 
Translated by Lady Mary Loyd. With 
Portrait. Small 8vo. Cloth, 2.00. 

The Romance of an Empress. Coshayine 7/ 
of Russta. By K. Wariszewskt Uni- 
form with “Veter the Great.” With Por- 
trait. Small 8vo. Cloth, $2.00. 

New Lellers of Napoleon 1. ()nitted from 
the Collcetion published under the auspices 
of Napoleon TI}. Edited by M. [.fon 
LECESTRE, Curator of the Freneh Archives. 
Translated by Lady Mary Loyd. With 
Portrait. Small 8yvo. Cloth, £2.00. 


Uniform with the “ New Letters.” 


Memoirs illustrating the History of Napo- 
leon {, from 1802 to 1815. sy Baron 
Cratpe FRANCOIS DE MENEVAL, Private 
Secretary of Napoleon. Edited by hi» 
Grandson, Baron Napoleon Joseph de Mé- 

neval. With Portraits and Autograph Letters. In three vols. Small svo, Cloth, $6.00. 


PeTeR THE GREAT, 


An Aide-de-Camp of Napoleon. \emoirs of General Count de Ségur, of the French 
Academy, tsoo-1512. Revised by his Grandson, Count Lotis DE SEGUR. With Por- 
trait. Small svo. Cloth, &2.00. 

Memoirs of Marshal Oudinol, uc de Reggio. Compiled from the Tritherto Unpublished 
Souvenirs of the Duchesse de Reggio. by GASTON STIEGLER, and now first translated into 
Prelish by Alexander Teixeira de Mattos. With Two Portraits. Small svo. Cloth, $2.00. 

A Friend of the Queen. (Marie Antoinette 
Two Portraits. r2mo, Cloth, $2.00, 


Count de Fersen.) By PACE GAULOT. With 


NEW EDITION OF PROFESSOR HUXLEY’S ESSAYS. 
«Collected Essays~ 


By Tiosas 1. Ttxniev. New complete edition, with re- 

“visions, the Essays being grouped according te general 
subject. In nine volumes, a new introduction aecompany- 
ing each volume. 12m0e. Cloth, 1.25 per volume. 


Volume I.—Melhods and Results. 
ll. Darwiniana. 
III... Science and Education. 
IV. -Science and Hebrew Tradition. 

V.—Science and Chrislian Tradition. : 

VL Hime. Thomas Tlexry Hexrey, 

VIIl.—Man’s Place in Nature. 
VIII.—Discourses, Biological and Geological. 
1X.—Evolution and Ethics, and Other Essays. 


* Mr. Huxley has covered a vast variety of topics during the last quarter of a century. It gives 
ene an agrecable surprise to look over the tables of contents and note the immense territory which he 
has explored “To read these books carefully and studiously is to become thoroushly acquainted with 
the mo-t advanced thought on a large number of topics. Ver bork Herald. 
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«Standard Historical Works.~ 
THE BEGINNERS OF A NATION. 270) er eed bey othe 


ments in America, with Special Reference to the Life and Character of the People. The first 
volume in a History of Life in the United States. small Svo. Cloth, with Maps, &1.50. 


THE HOUSEHOLD HISTORY OF THE UNITED STATES AND 


ITS PEOPLE. By EDWARD GGLESTON, For Young Americans. Richly ifHlustrated with 


350 Drawings, 75 Maps, etc. Square 8vo. Cloth, ¥2.50. 


THE RISE AND GROWTH OF THE ENGLISH NATION. \\'2?"* 


Epochs and Crises. A History of and for the People. By W. HLS. Atrrey, LL.D. In 
three volumes. 12mo0. Cloth, $4.50. 


HISTORY OF THE PEOPLE OF THE 
UNITED STATES, from the Revolution to 


the Civil War. By JoHN 
BacH MCMASTER. To be completed in six Volumes. 
Vols. 1, HE, M1, and 1V now ready. Vol. V in press 
8vo. Cloth, gilt top, $2.50 each. 


BANCROFT’S HISTORY OF THE 

UNITED STATES from the Discovery of the 

> Continent to the Estab- 

lishment of the Constitution in 1789. : Also Fu?¢fien de 

Luxe, on large paper, limited te one hundred sets 

numbered.) Complete in six volumes, with a Portrait 

of the Author. 8vo. Cloth, uncut, gilt top, $15.00; 
half calf or half morocco, $27.00; tree calf, ¥30.00. 


 LECKY’S AMERICAN REVOLUTION. ~ 
THE AMERICAN REVOLUTION, 1763-- 


1783 Being the Chapters and Passages relating to 

* America, from the Author's ** History of Eng- 
land in the Eighteenth Century.” By WuiLiiam Ep- 
WARD HaRTPOLE LEcKY, M.P. Arranged and edited, 
with Historical and Biographical Notes, by Jame~ Albert 
Woodburn, Professor of American History and Politics 
in Indiana University. 12m0. Cloth, $1.25. 


« Standard Books on Art. ~ 
THE<STORY. OF “ARCHITECTURE. 30 Cy a a Counc. 


low of the American Institute of Architects; Author of ‘‘ The Renaissance under the Valois,” 
etc. Illustrated. 12mo. Cloth, 33.00. 


By A.G. RapcLirFE. With 
SCHOOLS AND MASTERS OF SCULPTURE. [a.G.0¢0nE yo 
tions. 12mo0. Cloth, 83.00, 
With an Appendix he Princi- 
SCHOOLS AND MASTERS OF PAINTING. yor Goede fice, Bek 
G. RADCLIFFE. ITilustrated. Entirely new edition, revised, and partly rewritten. 1zmo. 
Cloth, £3.00. 


«The Concise Knowledge Library. ~ 


Each, small 8vo, half leather, $2.00. 
from the Earliest Historical Time to the Year 
THE HISTORY OF THE WORL y tos.) By EpGaR SANDERSON, M.A., author 
of **A llistory of the British Empire,’ ete. 
Comprising a Chronological Table of 
THE HISTORICAL REFERENCE-BOOK. Universal History, a Chronological 
Dictionary of Universal History, and a Biographical Dictionary. With Geographical Notes. 
For the use of Students, Teachers, and Readers. By Louts HEILPRIN. Fifth edition, revised 
to E898. 
NATURAL HISTORY By R. Lypekker, B,A.; W. F. Kirpy, FLL... B. iB. NWOG- 
* wakp, FL L.S.; R. KIRKPATRICK; R. 1. Pocock: R. BOWDLER 
SuUARPE, LL. D.; W. Garstanc, M.A.; F. A. BATHER, M. A., and 11. M. BERNARD, M. WA. 
Nearly Sco pages, and 500 I]lustrations drawn especially for this work. 
ASTRONOMY Fully illustrated. By AGNES M. CLERKE, A. FOWLER, F. R.ALS., Demon- 
* strator uf Astronomical Physics of the Royal College of Science, and 
J. ELLARD GORE, F. R. ALS. 


Wittiam Epwarp Harrpo._e Lecky, 
M.P. 
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MANSFIELD fe 
CALENDAR 


FOR 1900 rey f & 
* 

WITH PICTURES OF . 3 
RICHARD MANSFIELD’S 3 Necks 
FAVORITE CHARACTERS ed 

* 
ml il 


A FEW QUOTATIONS AND 
An edilion de luxe, limited {0 215 [_ >? 
; : a 
copies, bound in leather, $5.00 = 


SOME GOOD WISHES 
+ BOOKS FOR NATURE LOVERS ~ 


* 
By F. SCHUYLER MATHEWS. 


Contains 32 pages 
Printed on heavy woodcul paper. 

Familiar Flowers of Field and Garden. Illustrated by the Author. 
12mo.— Library Edition, cloth, $1.75; Pocket Edition, Nexible morocco, e225: 


Size, 9x12 inches. 75 cenfs 
Familiar Trees and their ‘Leaves. Itustrated from Nature by the 
Author. tame, Cloth, $1.75 
Familiar Features of the Roadside. 


With Hlustrations by the Author,  12mo. 
Cloth, $1.75 


Familiar Life in Field and Forest. 


With many Hlustrations. r2mo. Cloth, $1.75. 


The Art of Taxidermy. By Jouy 


Rowtey. Illustrated. 12mo. Cloth, $2.00, 


Insect Life. By Jous Hexry Comstock. 


t2mo. Library Edition, cloth, $2.50; Teachers’ 
and Students’ Edition, $1.50. 


The Insect World. By Cuarexce M. Weep. 12mo. 


Cloth, 00 cents 


Bird-Life. Study of our Common Birds. By FRANK 
M. Chapman, Assistant Curator of Mammalogy and Ornithology in 
the American Museum of Natural History. Hlustrated by Ernest 
Seton Thompson, i2mo, cloth, $175. With 75 full-page Plates 
in Colors, Svo, cloth, $8.00. 


Handbook of Birds of Eastern North America. 


By Frank M. Cuarman With nearly 200 Hlustrations, 12mo0, Library Edition, cloth, $3.00 5 
Pocket Edition, Nexible morocco, $3.50. 
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By CHARLES A. DANA. 


RECOLLECTIONS 


OP THE 


« CIVIL WAR ~ 


With Portrait and Indes. Large r2me. Gilt top, uncut, $2 00, 


“The book will rank among the trustworthy sources of 
knowledge of the civil war.” .Vezw Vork Evening / ost. 

“Mr. Dana's official position as Assistant Secretary of War 
while the rebellion was in progress gave him exceptional oppor- 
tunities of observation which he was keen to take advantare of, 
while his rare gift of terse and vivid expression enabled him to 
CHarres A. DAna, record what he saw in a series of pen pictures that are little 
less than instantaneous photographs. The feature far excceé- 
fence of these reminiscences is their interesting character... . 
He tells you briefly but graphically what he saw, heard, or did himself. One gains a very real 
and personal knowledge of the war from these ‘ Recollections.’ "—CArcago 7imes-Herald, 


«CANNON AND CAMERA~ 


Large 12mo. Cloth, $2.00. 


Sea and Land Battles of the Spanish-American War in Cuba, Camp Life, and the Return of the 
Soldiers. Described and illustrated by J.C. Hemment, War Artist at the Front. With 
over one hundred full-page pictures taken by the Author, and an Index. 


‘* Accurate as well as picturesque. . . . Mr. Hemment has done his work well. In point of faith- 
ful realism there has thus far been nothing better in the whole war literature."—Aoston Journal. 


Puerto Rico and its Resources. 


A book for Travelers, Investors, and others, containing Full Accounts of Natural Features and 
Resources, Products, People, Opportunities for Business, etc. By Freperick A. Ober, 
author of “Camps in the Caribbees,”’ ‘‘Crusoe’s Island,” ete. With Map and Hlus- 
trations. 12mo0. Cloth, $1.50. 


ek we 


~ Cocoa Tree and Fruit 


The Hon. Henry Cabot Lodge writes the author: 
‘“You have brought together in a small space an immense amount of most valuable informa- 
tion, which it is very important to have within the reach of the American people at this time.” 
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SOME RECENT ISSUES IN THE 


International Education Series 


ON THE EDUCATION OF CHILDREN. 


#*The Standard Professional Library for Teachers~ 


Edited by WILLIAM T. HARRIS, A. M., LL. D., 


United States Commissioner of Education. 


Secondary School System of Germany. 
By FREDERICK FE. Botton. $1.50. 


Montaigne’s The Education of Chil- 
dren. 
Edited by L. E. Rector, Ph. D. $1.00. 


Letters to a Mother. 
BY SUsan EO BRO Bie50: 


Education by Development. 
By FrieprRicH Froepet. Translated by 
JOSEPHINE JARVIS. $1.50. 


Witiiam T. Harris, A.M., LL.D. 


The Study of the Child. 
By Acbert R. Taytor, Ph. D. $1.25. 


Bibliography of Education. By Witt S. Moxror. 82.00. 

Frocbel’s Laws for all Teachers. By James L. Hucnes. $1.50. 

School Management and School Methods. By Josep BaLpwiy. 
Sao. a 


Principles and Practice of Teaching, 
By JAMES JoHONNoT. Revised. $1.50. 
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i History of the School System of Ontario. 
By G. W. Ross, LL. D., Minister of Educa- 
tion, Ontario, Canada. $1.00. 


Psychologic Foundations of Education. 


By Wane, “L. Spis. “Ane Me. Tele ls; 
United States Comunissioner of Education. 
STs50. 


Herbart’s ABC of Sensc-Perception. 
By Wich | berorr: PhDs, Pd DARI. 50. 


SOME RECENT ISSUES IN 


Appletons’ Home-Reading Books. 


HE purpose of the HOME- 
READING BOOKS Is to 
provide wholesome, instruct- 
Wwe, and entertaining readiny 
for young people during the 
eatly educative period, and 
more especially through such 
means to bring the home and 
the school into closer relations 
and into more thorough co- 
operation. The plan of these 
hooks covers the entire field of 
school study, and supplements 
every kind and grade of class- 
rooni work. At the same time 
they furnish a great variety of 
recreative reading for the home, 
stimulating a desire in the 
RicHarD AND BOLINGBROKE. young pupil for further knowl- 
‘ : . edge and researeh, and culti- 
The Story of English Kings according to vating a taste for good litera- 
ture that will be of permanent 


Shakespeare. By Dr. J. J. Burns. Illus- benefit to him. 
trated.  t2mo. Cloth, 65 cents net. 


Our Navy in Time of War. By Frayk- 
LIN MATTHEWS. Illustrated. 12mo. Cloth, 
75 CeMtsel, 


The Insect World. By C. M. Weep. IIlus- 
trated. 12mo0. Cloth, 60 cents net. 


Harold’s Quests. Nature Study Reader. 
No. 3. ae W. Troecer. — Illustrated. 

4 remo, Groth; 

50 cents net. Eamerimeth in Conduction. 


About the Weather. By Mark W. Har- 
RINGTON. Illustrated. 12mo. Cloth, 65 
cents net. 

The Story of the Fishes. By James New- 
TON BaskETT. [llustrated. 12mo. Cloth, 
faeces et 

The Family of the Sun. By Fowarn S. 


Hotpen. Illustrated. 12mo. Cloth, 42 
cents net. 


Some Great Astronomers. By Enwarp 
S. Hoipen. Illustrated. r2mo. Cloth, 
OO Geille et, 


‘The sumber of Bullets required to killa 


man in battle, shown by dots. Uncle Sam’s Soldiers. By O. P. AUSTIN. 
From “ Uncle Sam's Scldiers.”” Illustrated. 12mo. Cloth. 75 cents net. 
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oTHE~ 
Library of Useful Slories. 


A SERIES OF LIT"PLE BOOKS: .DEALING WITH 
VARIOUS BRANCHES OF USEFUL KNOWLEDGE, 
AND TREATING EACH SUBJECT IN CLEAR, 
CONCISE LANGUAGE, AS FREE AS POSSIBLE 


FROM ‘TECHNICAL WORDS AND PHRASES, BY 
WRITERS OF AUTHORITY IN THEIR VARIOUS 
SPHERES. .¢ EACH BOOK IS COMPLETE IN IT- 
SELF, AND IS WELL ILLUSTRATED. % #% % 


16MO, CLOTH, PER VOLUME, 40 CENTS. 


Story of the Living Machine. py 11. w. cosy. 
Story of Eclipses. by G. F. Cuampers. 
Story of the British Race. »y Joux Mexro, cr. 


By Josmrnu 


Story of Geographical Discovery. 72.6;.. 


Story of the Cotton Plant. (;,'s “°° 
Story of the Mind. By prof. j. Mark Banpwis. 
Story of Photography. By ALFRED T. STORY. 
Story of Life in the Seas. B12 
Story of Germ Life. By Prof. H.W. Coss. 
Acomplesiecll. jis an entire animal. Story of the Earth’s Atmosphere. scans 


Prom Suny ofthe bwving Machine" Story of Extinct Civilizations. py Roserr 


ANDERSON, M.A... FL ALS. 


Story of a Piece of Story ol Electricity. By Joun Muwxko, C, E. 
Coal By B.A. MARTIN, 

60 sie, 
Story of the Solar 
System. By G. F. Crane 


BhRSe PAR ALS: 
Story of the Earth. 
Bysh, Gi SEELEY “halk. 
Story of the Plants. 
Ry GRANT ALLEN, 
Story of “Primitive” 
Man. ee oe ARD 
Story of the Stars. 


By Gr. FF. CHAMBERS, Geographical Monsters, 


PY RaeAw oS? From ‘Story of Geographical Discovery.” 
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The Ebers Villa at Tutzing, near Munich, from Starnberg Lake. 


Owing to the recent death of 


7 GEOKG EBERS = 


we are now able to otfer his Great Historica 
ROMANCES ON EGYPTIAN and EARLY GERMAN LIFE 
COMPLETE. 


NEW SUBSCRIPTION EDITION. Bound complete in Fiffeen Uniform Volumes. 


Translated from the German by CLara BELL, 
Mary J. SAFFORD, and ELEANOR GROVE. 
A LIST OF THE VOLUMES. 


UVARDA: A Romance of Ancient Egypt. | A THORNY DATH. : volume. 

as IN THE FIRE OF THE FORGE: A Ro- 
AN EGYPTIAN PRINCESS. 1 volume. mance of Old Nuremberg. 1 volume. 
THE SISTERS, and JOSHUA, a Tale of | MARGERY. : volume. 

Biblical Times. 1 volume. BARBARA BLOMBERG. : volume. 
CLEOPATRA. 1 volume. ONLY A WORD, and THE BURGO- 
THE EMPEROR. : volume. MASTER’S WIFE. : volume. 


HOMO SU : a IN THE BLUE DIKE, A QUESTION, THE 
See ee mle ELIXIR, and Other Tales. 1 volume. 


ARACHINE. 1 volume. THE STORY OF MY LIFE: From Child- 
THE BRIDE OF THE NILE. 1 volume. hood to Manhood. 1: votume. 


Price, in cloth, gilt top, $18.00; in half morocco, $36.00. 
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The New Metropolis 


Memorable Events of Three Centuries. 


1600—From the Island of Mana-hal-ta fo Greater New 
YorK al the Close of the Ninefeenth Century—1900 


Edited by FE. IDELL ZEISLOFT. 


ILLUSTRATED WITH ONE THOUSAND ENGRAVINGS. 


New Netherlands 


Greater New York New Amsterdam 


THE TEXT. 

ORTY people thoroughly tamiliar with New York and its history com- 
F piled the descriptions which accompany the pictures, or which are 
accompanied by the pictures, each being equally important. The work of 
these forty people was again carefully revised and rewritten under the 
direction of the Editor. 

THE PICTURES. 

A corps of twenty artists, photographers, and engravers were con- 
stantly occupled for several vears with the illustrations. Every picture was 
made the subject of study, and new and original methods were employed in 
making them true and representative of their subjects, which covera varied 
and interesting field. A notable feature is the reproduction of a large 
number of old prints, views of important localities in the great city as 
they looked fifty and a hundred years ago. 


Spectad information concerning the terms on which this work can be purchased may be 
obtained from the publishers, 


THE AUTHORIZED OFFICIAL HISTORY OF THE 
«World’s Columbian Exposition ~ 


Four Volumes, Royal Svo. 
Published for the Commillee on Hislory appointed by the Board of Directors. 


HE Board of Directors determined that when the buildings that con- 
stituted the world-famed ‘* White City” should disappear from 
Jackson Park, the great spectacle should not likewise disappear from 

history, and they appointed three of their number—Messrs. Harlow N. 
Higinbotham, Edwin Walker, and Lyman J. Gage—a committee to pre- 
pare a complete history of its inception, growth, and achievements. This 
committee selected Dr. Rossiter Johnson, of New York, as editor, and 


Messrs. D. Appleton and Company as publishers, and the work is now 
completed, some five years having been occupied in the preparation of 
its text and illustrations. It is the onty history of the Exposition that has 
been authorized by the Directors, and has been prepared under the con- 
stant supervision of the History Committee. 

In addition to the story of the Fair told by those who made it, each 
volume closes with a critical and descriptive article by an expert. These four 
articles are entitled The Fair as a Spectacle, The Fair as a Work of Art, 
Science and the Fair, and The Moral and Educational Value of the Fair. 

The work is issued in four royal octavo volumes of over five hundred 
pages each. It is printed on heavily calendered paper, is handsomely and 
substantially bound in various styles, and is sold only by subscription. 


« STREETS AND CANALS IN VENICE ~ 


And in the Islands of the Lagoon. 


Containing One Hundred Photo-Mezzotints, with accompanying introduc- 
tion and notes. Handsomely bound in one volume. — Price, $50.00. 


Limited Edition. 
43 


COLLECTION OF 


: ()riental es eee 
P| Ceramic Art. 


ILLUSTRATED with One Hundred and Sixteen Plates in Colors 
and Four Hundred and Thirly-seven Black and White Cuts re- 
producing Specimens in the Collection of W. T. WALTERS. With 

a Complete Hisfory of Oriental Porcelain, including Processes, 
Marks, efc., by Dr. S. W. BUSHELL, Physician fo H. B. M. Legation, 
Peking, and an Introduction and Notes by WILLIAM M. LAFFAN. 


HE WALTERS COLLECTION was begin over forty years ago, 
and is well known to American and European collectors of Ori- 
ental ceramics. It is classed by many as the choicest private col- 

lection in the world, and while it is smaller than the collection at Dresden, 
it is regarded by many experts as finer in quality. Mr, Walters’s aim was 
the collection of beautiful and perfect specimens rather than the merely 
curious. It has been possible, therefore, to illustrate the entire range of 
Oriental porcelain by the rare examples in this collection. 

PUBLICATION. The work is published in ten sections, each containing eleven or 


more full-page plates in colors and about forty pictures in the text. Paper, typogra- 
phy, and all mechanical details are of the finest. The price of the complete work in 


os, 


teri sections, handsomely bound, and delivered, is $500. Edition hmited to five hun- 
dred copies. Size, THe Art oF THE Wortb, de luxe. Sold only by subscription. 


The Music of the 
Modern World. 


ILLUSTRATED in the Lives and Works of the Greatest Modern 
Musicians, and in Reproductions of Famous Paintings, elc. + + + 
ANTON SEIDL, Editor in Chief, assisted by Fanny Morris Smith. 
Published in twenty-seven parts. Price, $1.00 per part; all 
orders to be for the complete work. Also issued in four divisions, 
handsomely bound, at $40.00 per set. An edition de luxe has 
also been issued (strictly limited), at $150.00 per set. Sold only 
by subscription. Prospectus sent on request. 


REPRODUCTIONS of the Masterpieces 
e rt O [ e of Painting and Sculpture at the Co- 
lumbian Exposition, by Goupil Photo- 
gravures, Facsimiles in Color, and Typogravures; with 
orld Views of the Buildings redrawn from Official Photo- 
\ \ @ graphs. Text by Art Commissioners and Officers of 
the Exposilion. Ediled by RIPLEY HITCHCOCK. ~ ~ 
Two volumes, folio. Full morocco, 855.00. Sold only by subscription. 
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SOLD ONLY BY SUBSCRIPTION. 


The Great Masters in the 
Louvre Gallery. 


Illustrating the Finest Examples of the Masters of Painting from the Fourteenth to 
the Nineleenth Century. 

HE PUBLISHERS invite the attention of all Brb/iopiiiles, Collectors, 

Art Musenuits, and Lovers or Studeuts of Art aud its History to a 
unique and sumptuous work entitled THe GREAT MASTERS IN THE Louvre 
GALLERY. 

The plan of the work is to place before the subscriber a complete re- 
view of the development of the Art of Painting from its earliest Inception 
to the nineteenth century, embracing all schools, from the primitive 
Italians to the ‘*men of 1830.” 

There are more masterpieces contained in the Louvre than in any other 
of the great galleries of Europe, and a large number of them once formed 
part of the art treasures of the French kings, notably of Francis 1, Henry 
IV, Louis XIV, Louis XV, and Louls XVI. 


PERFECTION IN BLACK AND COLORS. 

After several years of preparation, the publishers take pleasure in an- 
nouncing that they are now ready to offer this great work to all who are in- 
terested in art and its development. The stupendous task they have under- 
taken and the immense outliy involved can not well be estimated. and the 
successful termination of their labors may be justly considered as one of 
the crowning artistic achievements of the century now drawing to its close. 

The house of Goupil & Co., of Paris, ts responsible for all the repro- 
ductions, which are executed by them in Paris: and the perfection to 
which they have attained in their various processes of photogravure, both 
in black and in colors. is so Well known to all lovers of art that it need 
not be insisted upon here. 


CONDITIONS OF PUBLICATION, EDITION DE GRAND LUXE. 


This edition will be strictly limited to 250 copies, of which 200 will 
be in English and numbered from 1 to 200. The remaining 50, In French, 
will be numbered in Roman numerals from | to L. 

The work will be issued in twelve divisions or sections, each to con- 
tain twenty-four pages of text, illustrated with twelve photogravures in 
varied tints: six full-page India-proof photogravures, and four full-page 
typogravures, mounted, all of which will likewise be in tints. Also /wo 
hanud-fintshed water-color facsimiles, mounted and matted for framing. 

Two specially designed Portfolios, made to contain six sections each, 
will be delivered with every set. 

The price of each section will he $50.00. 

Subscriptions will be accepted only tor the complete work. 


SOLD ONLY BY SUBSCRIPTION. 


The New and Enlarged Edition of the 


Universal Cyclopacdia 


The only Original and really New American 
Cyclopaedia now on the Markel. 


CHARLES KENDALL ADAMS, LL.D., 


President of the University of Wisconsin, 


EDITOR IN CHIEF. 


7,610 pages. Type new and larger than before. 

Many Colored Maps, and Plans of the Chicf Cities of North America and Europe. 
More (than 3,000 Illustrative Engravings, and numerous Colored Plates. 
Nearly 50,000 Titles. 

All Articles wrillen by Specialists. 


THE WHOLE WORK IS FRESH, SCHOLARLY, AUTHORITATIVE, 
AND UP TO DATE. 


The Edilor of Book Notes says: 


“No similar book ever published in’ this 
country equals it ino method, and none was ever 
published superior to it in detail; all those now 
on the market are infinitely inferior.” 


Prospectus and Specimen Pages Free on Applicalion. 


To close out our Stock of the New 


Library Atlas and Gazetteer of the World, 


We are offering the Balance of the Edilion al a Greally Reduced Price. 


Copper Engraved, Marginal Reference Maps: UWlustrated Descriptive Text of Every Country ; 
Latest Census; Maps of all Principal American Cities 


SOLD ONLY BY SUBSCRIPTION. 


MASTERPIECES OF 
AMERICAN HISTORY. 


A uniform edition in Sixteen Volumes, comprising Five 
Great Standard Works covering every Historical Period 


and picturing every phase of our National Life from 
Colonial Times to the Present Day. 5 x 7 7 7 7 ow > 


I. BANCROFT’S HISTORY OF THE 
UNITED STATES (six / ‘olumes), from 


the Discovery of the Conu- 
nent to the Close of the 


Revolution. 


* 


Il. McMASTER’S 
HISTORY OF THE 
PEOPLE OF THE 
UNITED STATES 


(Fieve Volumes), trom the 


Revolution to the Civil War. GEORGE BANCROFT. 


* 
Ill. MACLAY’S HISTORY OF THE UNITED STATES NAVY 
(Teco Molames), trom 1775 to the Spanish War. 


* 


IV. THE UNITED STATES * Ge 4 . 
OF AMERICA (Tiree Jo |g 


umes), Stadies of the Common- 


Joun Bacu McMaster. 


wealth by Twenty-five Distin- 
guished Writers. = Edited by 


NATHANIEL SOUTHGATE SHALER. in J ae, 
a, We, 
* aie 
NATHANIEL S. SHALER EpGark SraNToN MACLAY 


V. THE PRESIDENTS OF THE UNITED STATES (Ove Joie). 


Biographies by Eminent Men of Letters. Edited by General Jaxirs Grant 


Wiuson, 


4a 
“I 


«Great Commanders ~ 


A SERIES OF 
BRIFF BIOGRAPHIES 
OF ILLUSTRIOUS 
AMERICANS. 


EDITED BY 
GENERAL JAMES 
GRANT WILSON. 


ADMIRAL FarRaGutT. 


Each, 12mo, cloth, with Steel Portrait, $1.50. 


NOW READY. 
ADMIRAL FARRAGUT .... .. . By Captain A. T. Mahan, U.S.N. 


GENERAL TAYLOR ........ By General O. O. Howard, U.S. A. 
GENERAL JACKSON ........ . By James Parton. 
GENERAL GREENE .. . Sik a Go _ By General Francis V. Greene. 
GENERAL J. E. JOHNSTON . oe Me wit. By Robert M. Hughes, of Virginia. 
Gh ER Alo. OELONT AST sg) a as eo ce, a oo he ee Copper, eee Dy, 
GENERAL SCOTT: . - . . . « . . By General Marcus J. Wright. 
GENERAL WASHINGTON . . . . . . By General Bradley T. Johnson. 
GENERAL LEE... « soe oe ew ew ew ww)... 6. By General Fitzhugh Lee. 
GENERAL HANCOCK. . oo. oe . . . . . . By General Francis A. Walker. 
GENERAL SHERIDAN ........ .. .. By General Henry E. Davies. 


GENERAL SHERMAN ........ .. . By General Manning F. Force. 


IN PREPARATION. 
GENERAL McCLELLAN . By General Peter S. Michie. 
COMMODORE PAUL JONES é . By S. Nicholson Kane. 
ADMIRAL PORTER. By James R. Soiey., late ey Secretary of the Navy. 


EDITION DE LONE. Limited to One Vhousand Cepies. Printed on paper manufactured 
expressly for this edigon. Twelve volumes, containing portraits engraved on steel and printed on 
the finest India paper, together with maps of the principal battlefields from the birth of the nation to 
the close of the civil war. Price, 836.00. Sod only by subscription, 


« Muhlbach’s Historical Novels ~ 


New edition, 20 volumes. Illustrated. 12mo. Set, in box, half morocco, $36.00. 


Vhese romances are as well known in England and America as in the author's native country, 
Germany, and it has been the ttnanimous verdict that no other romances reproduce so vividly the 
spirit and social life of the times which are described. In the vividness of style, abundance of dra- 
matic incidents, and the distinctness of the characters portrayed, the-e books offer exceptional enter- 
tunment, while at the same time they familiarize the reader with the events and personages of great 
historical epochs. 

Vhe titles are as follows: 


Napoleon and the Queen of Prussia. Berlin and Sans-Souci. 

The Empress Josephine. Goethe and Schiller. 

Napoleon and Blucher. The Merchant of Berlin and Maria 
Queen Hortense. Theresa and her Fireman. 
Maric Antoinette and her Son. Louisa of Prussia and her Times. 
Prince Eugene and his Times. Old Fritz and the New Era. 

The Daughter of an Empress. Andreas Hofer. 

Joseph I! and his Court. Mohammed Ali and his House. 
Frederick the Great and his Court. Henry VIII and Catherine Parr. 
Frederick the Great and his Family. The Youth of the Great Elector. 


The Reign of the Great Elector. 


a, 
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The Races of Evrope. a SOCIOLOGICAL STUDY. By Wiuam Z. Rirtey, 
Ph. D., Assistant Professor of Sociology, Massachusetts Institute of Technology ; Lecturer 
in Anthropology at Columbia University, in the City of New York. Crown svo. Cloth. 
650 pages with 85 Maps and 235 Portrait Types. With a Supplementary Bibliography 
of nearly Two Thousand Titles, separately bound in cloth. [178 pages.] Cloth, $6.00. 


The Presidents of the United Slates, 1789-1897. By Joun Fiskr, CARL 
SCHURZ, WILLIAM E. RUSSELL, WILLIAM WALTER PHELPS, GEORGE BANCROFT, and 
Others. Edited by General James Grant Wilson. With 23 Steel Portraits, facsimile Let- 
ters, and other Illustrations. 8vo. Cloth, $3.50. 


Alaska and the Klondike. sy ANGELO HEILPRIN, Professor of Geology at the Acad- 
emy of Natural Sciences of Philadelphia, etc. Fully illustrated from Photographs and 
with a new Map of the Gold Regions. I2mo. Cloth, $1.75. 


The Secondary School System of Germany. By Freperick E. Bortoy. A 


new volume in the International Education Series. I2mo. Cloth, $1.50. 


Imperial Democracy. by Davip Starr Jorpan, Ph. D., President of Leland Stan- 


ford Junior University. 12mo. Cloth, $1.50. 


The Warfare of Science wilh Theology. A History of the Warfare of Sci- 
ence with Theology in Christendom. By ANDREW D. Wuitr, LL. D., late President 
and Professor of History at Cornell University. In 2 volumes. 8vo. Cloth, $5.00. 


The Story of Eclipses. By G. F. CHAMBERS, author of “ The Story of the Stars.” In 
the Library of Useful Stories. Cloth, 40 cents. 


A History of the American Nalion. By Axprew C. McLaventiy, Professor 
of American History in the University of Michigan. With many Maps and Illustrations. 
I2mo. Cloth, $1.40 net. Twentieth Century Text-Books. 


Some Masters of Lithography. By Arnertoy Curtis. With 22 Photogravure 
Plates after Representative Lithographs, and Appendices giving Technical Explanations 
and Bibliography. Small 4to, specially bound. Large-paper edition, limited to 750 copies. 
$12.00 net. 


The Story of the Brilish Race. By JoHN Munro, C.E., author of “The Story 


of Electricity.” In the Library of Useful Stories. 16mo. INustrated. Cloth, 40 cents. 


The Fairy-Land of Science. By Araperra B. Buckes, author of “A Short His- 
tory of Natural Science,” “ Botanical Tables for Young Students,” etc. Illustrated. 12mo. 
Cloth, $1.50.  .Vew and revised edition. 


Spain. By FREDERICK A. OBER, author of “Puerto Rico and its Resources” and “ Cru- 
soe’s Island.” History for Young Readers Series. 16mo. Cloth, 60 cents, 


Uncle Sam’s Soldiers. By O. P. Ausrin, Chief of the Bureau of Statistics, Treasury 
Department; Author of “ Uncle Sam’s Secrets.” Appletons’ [lome-Reading Books. Hlus- 
trated. I2mo,. Cloth, 75 cents net. 


Pioneers of Science in America. Sketches of their Lives and Scientivic Work, 
Edited and revised by WILLIAM JAY VoumMANs, M.D. With Portraits. Svo. Cloth, $4.00. 


TRIBUTES FROM 
NORTH « SOUTH *& EAST *% WEST 


NEW YORK, The Critic: 
* David Harum deserves to be known by all good 
; he as one of them in boundless energy, in 
large-hearted ne in shrewdness, and in humor.” 


pHILADELPHIA, The Press: 
‘eA pleture - true, and irresistibly humorous 


thar we enize at onee the addition of a new fig nure 
to che rey re studies in Am Mm fiction, 


CLEVELAND, Vhe World: 


“We have in the character of David Harum a per- 
rectly clean and beautiful study, one of those trae natures 
hat every one, man, Woman, or child, is the better for 


know! ing 


CHICAGO, 


The Tribune: 
pee rk ve ontinues 


‘Fhe-forurnal: 
eoPhisis the kind of 
book which pe 
want a ‘distinesl 
ee n 


ple who 
y Amer- 


hould 


literature 


KANSAS CITY 


Vhe Times: 


‘eThe man or woman 


340 


anywhere between 29 or 
ld who can 
ae common sense without much 
mingled with the verv greatest admiration Is ready 
islation ¢ ter and more congenial sphere.”? 


SAN FRANCISCO, ‘The Call: 


64 thorouchly interesting bit of fictian, with a well- 
defined plot, a slender buat casily tollowed Clove‘ in- 


{ oe ome b 


Nacterp i 


ya quie 


ld and finely sketched character drawing, 


a t } mine of shrew, dialectic philosophy, 


LONDON England), ‘hes Academy: 


should have heen able to produce such vood work, and that such good work 
David) Harum remains 


noamatear of letter 


lely appre dan aa 


i: that 


ii delichttal creation, and, in the 
im, the character presented, has an extraordinary fascination 
t the book 1. Te 
if he had been properly introduced to them. 
English quarters, had fitty little things happened, then the fame 


that David Tha 


the Butish T-land 
the right 


hind? 


1 ARUM 


BOSTON, ‘The Literary World: 


“The newsboys on the strect can talk of ‘David Ha- 
rum,’ but scarcely a week ago we heard an intelligent 
girl of fifteen, in a house which entertains the best of 
the daily papers and the weekly reviews, ask, ‘Who is 
Kipling?" 


SYRACUSE, The Herald: 


‘CA masterpiece of character painting. In David Ha- , 
rum, the shrewd, whimsical, horse-trading country bank- 
er, the author has depicted a type of character that is by 
no means new to fiction, but nowhere else has it been 
so carefully, faithfully, and realistically wrought out.”’ 


CHARLESTON, - 
News Courier: 
‘¢For real insight in- | 
to the springs of human 
action this novel must 
always take a high rank 
among its fellows.”’ 


NASHVILLE, 


The Banner: 
“©The book deserves 
all the popularity it has 
attained, and is in a 


marked degree one of | 
the best novels of re- 
cent years.”” 

4 ST. LOUIS, 


The Mirror: 


“eDavid Harum, 


J] mistake, is one 


unless istake, is 
+ of the American im- 


mortals.” 


SAVANNAH, The Morning News: 


i 
“Popular with young people as well as old people, and 
with rich and poor alike, All classes find pleasure in it.”” 


NEW ORLEANS, ‘Times-Democrat: 


“Tt is just a plain, honest record of plain people, by 

a writer with insight into character and a sound sense of 

humor, Ts American through and through, and could 
have been the product of no other soil than ours. 

“Tf © David Harum’ contains any surprise, it 

David Haram will probably remain for 

sense that it sticks in the memory, a mem- 


of humanity. 2. . David 
Had Mr. 


literary than as iccess 


benry Bolt & Co 


HAVE UST 
A new book for the student of Fungi and for the 
Mycological Clubs. 


UNDERWOOD’S MOULDS, 
MILDEWS, AND MUSHROOMS. 


A Guide to the Systematic Study of Fungi and the 
Mycetozoa and their Literature. By Prof. 
LUCIEN M. UNDERWOOD, of Columbia, H- 
lustrated with ten Ifeliotype plates, one col- 
ored. 230 pp., 12mo, 1.50 et. 

The chapters cover the relations of Fungi to other Plants; 
Reproduction, Constituents, and Habits: Phycomycetes, As- 
comycetes, Fungi Imperfecti, Basidiomycetes, Fungus Alles; 
the Study of Mycology in general and in America; the Geo- 
graphic Distribution of American Fungi: Methods of Collec- 
tion and Preservation— Hints for Further Study. 

There are [nderves. 1, to Latin Names; IJ, to Hosi 
Plants; Ill, to Authors and Collectors; IV, General Index 
and Explanation of Terms. 


an earlier book by the same author, 


UNDERWOOD’S OUR NATIVE 
FERNS, AND THEIR ALLIES. 


156 pp., E2mo, 81.00 vel, 


NICHOLSON AND AVERY'S 


IPwth Outlines for the Study of Chemist. 
NICHOLSON, of the University of Nebraska, and Pr 
pp., 12mo, 60 cents et, 


To accompany any Elementary Text. 


29 W. 23d St., NEW YORK, 
@ 378 Wabash Ave., CHICAGO, 


PUBLISHED 


TORREY’S 
ELEMENTARY CHEMISTRY. 


| By Josepr Torrey, Jr, of Ilarvard. 437 pp., 
T2mo, $1.25 el. 
| Prof. Chas. S. Palmer, of Criversity of Colorade : 


‘A distinct contribution to the teaching of sound chem- 
istry, especially in that part of the book devoted to quenuta- 


| tive Measurements.” 


Prof. Hl. H, [ligbee, of Hamilton Collese : 


“ The introduction of the Dissociation [lypothesis gives the 
book an up-to-date appearance. The inductive cexelopment 
| of the periodic law 15 also a valuable post in the male up of 

the book.”’ 


KINGSLEY’S TEXT-BOOK OF 
VERTEBRATE ZOOLOGY. 


| By Prof. J. 8S. Kincsiey, of Tufts College, au- 
thor of * The Elements . f Comparative Zo@l- 

ogy. 439 pp., 2vo, §3.c0 rel, 

Prof. G. HH. Parker, of Harvard: 
“ The arrangement hase number of novel features which I 


believe will commend themsrlves to teschers. It seems to 
me admirably adapted for American colleges and high schools. 


EXERCISES IN CHEMISTRY. 


Bs Profi ay BL 
of, SAMUEL AVERY, of the University of Idaho. 134 
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THE SANITARIAN 


A MONTHLY MAGAZINE, 


Established in 1873. 


“THe SANITARIAN for June, 1892, contains a life-sketeh of its venerable and 
distinguished editor, Dr. AJ N. Bell, and several contributions upon ‘The 
triumphs of preventive medicine, in the interest of which Dr. Bell has labored 
so fone and so suceessfully  * * * No one has been so long, so patient and 
so persistent in awakening publie attention to an interest in this cause, No one 
has tilled so Many positions demanding skill in) practical work. No one has 
been more suceessful ins practical work under great difficulties. The writer of 
the article is Dro Stephen Srith, the eminent surgeon and author.’’— Tennessee 
State Board of Health Bulletin, 


Based at the outset pon medical knowledge and sanitary service, over an 
extensive tield of observation in various cHmates in different quarters of the 
World, large experience in dealing with epidemic discases, and practical sanita- 


tion for the maintenance of health under the most trying cireunistances ; 


‘““The Sanitarian is ’’— 


AS OTHERS SEE IT— 


“The American authority for everything appertaining to the healthful con- 
dition of the people at large. ‘The contributions are from: medical men whose 
Writings are aecepted as authority,” (Virgaeda Chronicley, “The best sanitary 
publication in America,’ Ciississippi Valley Medical Monthly; Easily maine 
tains ite superiority. over all similar publications,’ Ciledieal World); ‘Has 
necomplished more good than all of the other sanitary papers put together,” 
HHydradtio med Sanitary Plonbery, <The valve of a good sanitary publication 
‘an hardly be estimated. The superior of Tire SANITARIAN we have never seen,’” 
(The Pree Methodist); Phe editor, Dro ALN. Bell, is well known to the mereantile 
community for his co-operation with the merehants in quarantine reform, and to 
his profession as a leader iu sanitary sefenee,’? (NL FL Jornal of Commerce), 

“THe SANITARIAN has been the exponent of the most progressive science of 
hyciene for more than twenty years,? (Lhe Living Chrrehy, 

Two voluines yearly. The volumes begin January and July; subscription 
at any time, 

TERAIS: S400 ao veat.. in adyvanes : 35 ‘cents a. niiher. SAwapre. Copirs;- 20 
ceonts-—ten two-cent Postage Stamps. 

ea A) correspondence and exchanges with Tie Saxirvarnay, and all public 
vations for review, should be addressed to the Editor, 

Dr, Ay Ne BELL, 
337 Clinton St, Brooklyn, N.Y 


REMINISCENCES OF A 


VERY OLD MAN. 


1808-1897. 
By JOHN SARTAIN. 


Hlustrated. I2mo. Cloth, $2.50. 


\ R. SARTAIN was born in London, where as a 

boy he witnessed the Peace Jubilee and saw many 
picturesque phases of old london and its life which 
have since disappeared. Ele studied under Varley and 
Richter, and began to engrave in Ottley’s school, In 
this country his associations were literary as well as 
artistic. He knew Washington Irving and others of 
the Knickerbocker literary circle, and his close relations 
with Edgar Allan Poe form the subject of a most inter- 
esting chapter. Ilis ‘‘ Reminiscences ” include personal 
phases of the development of American art and letters 
tor over sixty years, and the unpublished history which 
he presents is of intimate Interest. Mr, Sartain’s career 
as editor of Sartain’s Union Magazine and other peri- 
odicals, in addition to his high standing as an engraver, 
furnished exceptional opportunities for a peculiarly rich 
acquaintanceship with men and women of distinction. 
The illustrations include reproductions of rare old prints 
of Lendon scenes in the first quarter of the century, 
together with American portraits and pictures which 
have a lasting historical interest. 


I. APPLETON ANT) COMPANY, NEw York. 


Walnut Lodge 


HOSPITAL, 


HARTFORD, CONN, 


Alcohol 


Organized in 1880 


for the and 
special Medical Opium 
Treatment of : 
Inebriates. 


4 ELEGANTLY situated in the suburbs of the city. with 

4 every appointment and applianee for the treatment 
of this class of cases, including Turkish. Russian, Roman, 
Saline, and Medicated Baths. Each case eames under the 
direet personal care of the physician. Experience shows 
that a large proportion of these cases are curable, and 
all are benefited from the application of exact hygienic and 
scientific measures. This institution is founded on the 
well-recomnized fact that J/vebriefy is a disease and curable, 
and all these causes require rest, change of thought amd 
living, ete. 


At Murray THil Hotel, New York city, the second Tues- 
day of each month, from 12 to 4 P.M, 


Applications and all inquiries should be addressed 


T. D. CROTHERS, M.D.,, 


Sup't Walnut Lodge, Hartford, Conn. 


OFFICE AND WORKS OF 


THE NATIONAL ORE & REDUCTION CO., Durango, Mexico. 


Manufacturers ot a new chemical composition, Ferro-Nickel Manganese Calcium Fluoride, 
highly recommended in every foundry. 


FERRO-NICKEL MANGANESE 


is adopted by four National Governments, twenty-eight Railroad Companies, and almost 


all up-to-date progressive foundries in Europe as well as in the United States. 


Several 


arsenals have given Ferro-Nickel Manganese a hearty indorsement, because it is manu- 
factured entirely on scientific principles and claimed to be ABSOLUTELY THE BEST 
FLUX for fluidity, and the foremost in the market for giving purity, ductility, and 


softness to the metal. 


PRICE, 


10 CENTS PER POUND, UNITED STATES CURRENCY. 


Beware of imitations or alloys sold at double or triple their price. 
Apply for Directions, Catalogue, and Testimonial to 


The National Ore and Reduction Co., 


Sole Manufacturers, Durango, Mexico, and La Compagnie Francaise du [Metal Deploye 
(French Expanded [letal Co.), Paris, France. 


REPRESENTATIVES : 
STAHLKNECHT Y CIA., Bankers, Durango, Mexico, Exclusive Agents for the Republic of 
Mexico, Central and South American Republics. 


THE S. OBERMAYER CO., Cincinnati, 0., U.S.A. 
H. McLAREN & CO., Agents, Montreal, Canada. 


HOWARD CHEMICAL WORKS, Agents, Howard Station, St. Louis, 


Mention 


Mo., U.S.A. 


*SAPPLETONS’ POPULAR SCIENCE MoONTULY.”* 
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VIGOR and 
HEALTH 


Som follow the use of 


the Perfect Food, 


‘Tonic and Re- 


WUE 


we 


storative, Which contains the nour- 


ishing elements of meat. 
INVALIDS AND DYSPEPTIGS, 


or anyone in an an.vmic state, find 


in Somatose the needed nourish- 
ment and a restored appetite. 


wll druggists’ in 2-02.,',, ':,and 7 lb, tins. 


ae yell 


Also the following combinations: Somatose= 
Biscuit, Somatose-Cocoa, Somatose-Chocolate— each 
containing 10 per cent. Somatose. Very convenient 
and palatable preparations. 

A full size sample box of Somatose mailed on receipt 
of 35 cents by 


FARBENFABRIKEN OF ELBERFELD CO., 
40 Stone St., 


PIB weR 


= Selling averts for Far benfabriken 
re Elber feld. 


mee Friedr. Bayer & Co New York 
spade fe) ed aed fe aes ae Fe FF) aed ed fe md dd oe ed ae a fed 


BUSINESS CHANCE 


FOR A 


BUSINESS MAN 


"Fo establish a branch ageney in. New York for a new meri- 


torions product manuf tured under patente | process in Fraice 
and Mes udorsed and adopter by four foreign national 
overnite ind twenty-eetght rndlway compantes abroad. 
Vnited > arsenal tests and reports naw ready for pabli a 
tion, w vuthoi ve testimontals. ‘he product tas 
an @aord rand, w tbsolutely ne competition, and will 
be sapped interes'e:dd responsible party Vpplie 

i t-d t rnish th ry tof references, and ty 
sit . sments with cre fit willbe grate 1 Vi 
u t 1 Loony nt b sssman. | Ware us 
5 1 ‘ r ritury wt 


THE NA TONAL ORE AND REDUCTION C0., 


DURANGO, MENICO. 


INSECT WORL 


By C. M. WEED. 


THE 


Appletons’ Home Reading Books. 
i2me. Cloth, Go cents net. 
In this volume a collnboration of the hest 


writers, cach treating: the topic relating: to: the 

ject of hook with which he ik best aequainted and has to 
om tent oat least made his specialty, results in a lit 
treau l rthoany reader's time and attention, 


ceneral sub 


tle 


Db. APPLETON AND COMPANY, New York. 


modern 


POCKET 
SEARCH 


ELECTRI LIGHT 


Over 50,000 nowin use, which includes 
the U.S. Army and Navy. No wires to get 
out of order, no chet. s, 

icals to spill, no dan- = 


ger even among explo- 

sives. For flash or con- 

tinuous light. A child ° 

can operate it. Practical, useful, economical. 

complete, by tagil, &3.30. ¢# Particulars Free. 

JAMES S. BARRON & CO., General Electrical Supplies, 
24-30 Hudson Street, NEW YORK. 


BLINDNESS PREVENTED 


Phe Absorption Treatinent aSuccess, [Hundreds 
suecesstiity treated for all diseases of tie eyes or lids 
Without knife or risk at ther homes and at our Sanita- 
rium, the largest and most suecessful institution in 
America. “Doc twearltote bad? Panrphlet Free. 


oHe BEMIS EYE SANITARIUM, Glen Falls, N.Y 


Price 


The New System 
OF EDUCATION 
Architecture 


Architectural Drawing; 
Steam, Electrical, Mechan- 
ical; Civil and Mining 
Engineering; Drawing; 


Surveying; Chemistry; 
Plumbing; Bouk-keeping; 
Shorthand; English 
Branches 


<a TAUGHT BY MAIL 
Over 50 Courses 
We Hee helped thousands to better positions 
and salaries. Send for free circulars, stating 
the subject in which you are interested. 
THE INTERNALTIONAL CORRESPONDENCE SCHOOLS, 


Box 1165, Scranton, Pa. 


NEM EDITION, RETISED AND ENLARGED. 


The Care and Feed- 
ing of Children. 


Catechism fer the Use of Mothers 
and Children's NUISES Ry te 
Eee Setar: Tae 
of Diseases of Children in the New 
York Polyclinic, Attending hysi- 


cien to the Babies’ Hospital, etc, 


i2mo. Cloth, 50 cents. 


Oridiawwd)y prepared for use in the ‘Training Scheol for 


Nursery Vaids conrected with the Pabies’ Ho-pual, New 
Vork, this manual was chiterated in ways suggested Ly ea- 
perience, and published by request of numerous persons ie 
Te vee boo Ft wall be fonnd esceedinely useful not only in 
similar insdtuteons, bit to mothers. athor for themselves or 
to he putin the hands of the ordinary (indained) child's 
mirse, Yhe author's starding as a suceesstul specialist, of 
wid Spee Tan children’s discives, guarantees the 
pula re Woabe hints and in struc tions given, ‘Lhe present 
edition has heen revised and enlarged, and, while retaining 


the principal f atures of the earlier edition, will present much 
fresh information on the sul ject. 


This book ts tor sale by all book setters: or at will be 

sent by maiden recctpt of price by the publishers, 
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THE KORONA CAMERAS 


The attention of connois- 
seurs is directed to the en- 
tirely modern equipment of 
these superior cameras, nota- 
bly the New Patent Focus- 
sing Back (requiring no focus- 
sing cloth) and the ’99 Model 

| Korona Shutter. ; 

These cameras are made in 
all styles and prices, all 
equipped with our famous 
lenses, and are constantly 
gaining in public favor. 

Send foran Illustrated 
Catalogue—Free. 
GUNDLACH OPTICAL CO. 
758-T6E So. Clinton St., 
Rochceater, N.Y. 


PRES™@NT SALES, TWO MILLIONS A WEEK. 


RI-DPAN: 


FOR BILIOUS AND NERVOUS DISORDERS 


euch as wind and Pain in the Stomach, 
Giddizess, Fullness atter meals, Headache, 
Jizziness, Drowsiness, Flushings of Heat, 
Loss of Appetite, Costiveness, Blotehes on 
the Skin, Cold Chills, Disturbed Sleep 
Frightful Dreams and all nervous ane 
Trembling Sensations. THE FIRST ONE 
W:LL GIVE RELIEF IN TWENTY MINUTES. 
Every sutferer will acknowledge them to be 


WONDERFUL 
MEDICINE 


They promptly cure Sick Headache 
For a Weak Stomach, Impaired Diges- 


tion, Disordered Liver in Men, Women oc’ 


Children Ripans Tabuies are without a 
Tival and they now have the largest sale of 
any patent medicine in the world. 


WANTED 


A case of bad health that R'l’P-A°N'S will not bene- 
fit. Rei PAN'S, IU for 5 cents, or 12 nackets for 43 
ecnts, may be had of all diugeists who are willing 
(> sella low-priced medicine at e moderate profit. 

They banish pain and prolong life. 

One gives relief. Accept no substitute. 

Note the word R'T'P A‘N*S on the packet. 

Send 5 cents to Rinans Chemiral Co . No 16 Spruce 
&t., New York, for 10 samples and 1,000 testimoniais, 


YOUR OPPORTUNITY 


to become successful in business depends 
upon your ambition, Without interfer- 
ing with your present occupation, we fit 
you to secure an important position 


through 
EDUCATION BY MAIL 


in Electrical, Mechanical, Steam, Min- 
ing and Civil Engineering ; Metallurgy, 


Art, Architecture, Mractical Newspa- 
per Work, t-ngitsh Branches, stenog- 
raphy, Machine Design, and Mechanical 
Drawing. . 

Low price; easy terms. Most thorough 
and complete course of any correspondence 
school in the world. Send to 

THE UNITED CORRESPONDENCE SCHOOLS, 

154-158 Fifth Ave., New York. 


For free catalogue No, 47. 


All Arithmetical 


Bee Problems 


4 solved rapidly and accurately by the 
\ Comptometer. Saves 60 per cent. of 


time and entirely relieves nervous and 
mental strain. Adapted to all com- 
mercial and scientific computation. 
Every office should have one, 


Write for Pamphiet. 
FELT & TARRANT MFG. CO., Chicago. 


HEAT WITHOUT COST. Lex Radiator 


Money Refunded if not Satisfactory. Mailed for $1.00. 


: 432 MARKET STREET, PHILADELPHIA, PA. 
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A QUARTERLY JOURNAL 


For the Scientific Discussion of Economic, 
Political, and Sccia! Questions. 
Boston lTerald, 
‘A periodical full of vigorous and strong articles.” 
Episcopal Recorder, 

‘““This substantial Review is conducted with great 
ability, and meets a special need in the literary world.” 
EDITORIAL BOARD: 

HENRY W. Farnam, ARTHUR T. HADLEY, 


W. F. BLACKMAN, E. G. BOuRNE, 
JOHN C. SCHWAB, ano IRVING FISHER, 


Professors in Vale Cntversity. 


- $3.00 
75 


Yearly subscription = - - 
Single number- - - - - - - 


ISSUED on THE FirteentH Davs oF 
Feeruary, May, Aucust, Novemeer. 


Seven volumes of THE YALE REVIEW are now com- 
pleted. They will be sent to new subscribers at the 
reduced price of $1.co per volume, unbound. A speci- 
men copy will be sent free. 


TUTTLE, MOREHOUSE & TAYLOR, Publishers, 
NEW HAVEN, CONN. 


Look these subjects over @ 


@ @ and see if they interest you. 
They are the topics thus far discussed by President George Gunton 


in the Institute Lecture Course tor 1898—'99, and are published 
monthly in the . 


| eal 
GUNTON INSTITUTE BULLETIN. 


THEY ARE AS FOLLOW: 
Our Country 


How Shall our New Possessions be Governed ? 
Need of Political Education 
Political Parties and Popular Government 
Our Municipal Problems 
The State’s Relation to Labor 
Political Duty The State’s Relation to Capital 
Taking the Philippines 
Lessons of the Election 
Western View of the East 
Eastern View of the West 
The Treaty of Peace 
The Open Door in the Philippines 
The Path of Progress (H. Hayes Robbins) 
The Rights and Wrongs of Trade Unions 
America’s Opportunity 


Of course it is understood that these are merely the subjects for the 
first seventeen lectures. ‘There are nineteen more to 
follow, making a total of thirty-six lectures in the course 
for the year. “Phe Bulletin contains a verbatim report of them 
all, and also the questions and answers following. “Phe sub- 
scription price 1s only 


A DOLLAR A YEAR, 


and the Bulletin reaches subscribers cach week as the lectures are delivered. Please send 
subscriptions, or requests for samples, direct to the 


GUN TON. INS TIPU TE BULLE LIN; 
AI Union Square, New York City. 
N. B.—When the BULLETIN is subscribed for in connection with GUNTON'S MAGAZINE 


the combination price for the two is TWO DOLLARS AND A HALF per year, instead of 
Three Dollars, the regular price. 
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TO LEARN SPANISH. 


DE TORNOS’S COMBINED SPANISH METHOD. NEW EDITION. 


A New Practical and Theoretical System of J.earning the Castilian Language, embracing the Most 
Advantageous Features of the Best Known Methods. With a Pronouncing V ocabulary containing 
all the Words used in the course of the Work, and References to the I.essons in which each one is 
explained, thus enabling any one to be his own Instructor. Revised edition, with the new 
orthography conforming to the rules of the Spanish Academy. By ALBER1O DE Tornos, A. M., 
formerly Director of Normal Schools in Spain, and ‘Teacher of Spanish in the New York Mer- 
cantile Library, New York Evening Iligh School, and the Polytechnic and Vacker Institutes, 
Brooklyn. I2mo. Cloth, $1.50. Key to . Combined Spanish Method, 50 cents. 


THE HARIIONIC METHOD FOR LEARNING SPANISH. 


Designed for Elementary Use. By Lis A. BARALT, A. B., M.1., Instructor in the Spanish Language 
and Literature in the College of the City of New York, and in the New York Evening High 
School, 12mo. Cloth, $1.00 net. 


The harmonic method will be found of great assistance to students who are beginning the study of the 
Spanish language. Based upon a natural and progressive plan, the student is conducted by easy steps through 
the intricacies of grammar and is at the same time drilled in conversation. Instructors will find this book 
eminently satisfactory for elementary use. 


Cervantes El Cautivo. El Si de las Ninas. 

An Episode from “ Don Quixote.” Text based on A Comedy in Three Acts. By LEANDRO FERNAN- 
the edition of the Royal Spanish Academy. DEZ Moravin, Edited, with a Biographical 
Edited, with an Introduction, Graminatical Notice, Explanatory Notes, and a Spanish- 
and KE xpk: anatory Notes, and a Spanish-lng- English Vocabulary, by Epvarpo Tora ¥ 
lish Vocabulary, by Epuarpo Torres ¥ FORNEs, Professor Normal, University of Bar- 
FORNES, Professor Normal, University of Bar- celona, I2mo. Cloth, 50 cents net. 
celona, r2mo. Cloth, §0 cents net. This book is a model of tenderness and simplicity 


and is one of Moratin’s most successful comedies. It 
has been thoroughly edited and the new Spanish or- 
thography adopted. It will be found eminently satis- 
factory ag a reader for students learning Spanish. 


Mantilla’s Method for Learning 
Spanish or English. 

By Luis FELIPE MANTILLA. 18mo. Cloth, $1.00. 

‘The special feature of this METHOD consists in 
teaching a foreign language by means of continued com- 
parison with the native tongue of the learner; employing, 
for the expression of any given idea, the pure idioms of 
each, with a view to obviate that unfortunate drawback 
upon the study of other languages which is to be found 
in the almost universal loss of purity in the use of 
one’s own."—f:xéract from the Author's Preface. 


Spanish Reader and Translator. 
By Micten, T. Toon, Professor of Modern Lan- 
guages and Spanish Literature. New edition, 
revised and enlarged, rsgg.  12me. Cloth, 
75 cents, 


“EL Cautivo” is commended for the use of students 
who desire to obtain a knowledge of the best in Span- 
ish hterature, and the ample notes will be found a great | 
assistance to a proper understanding of Spanish idioms. 

| 
| 


Practical Methods to Learn Spanish. 


With a Vocabulary and Easy Exercises for Trans- 
lation into English, By A. Ramos D1az DE 
VILLEGAS. r2imo, Cloth, 50 cents, 


This work is based upon the natural method of 
acquiring a knowledge of a language. The exercises 
are progressively arranged in parallel columns, Eng- 
fish and Spanish, and present to the studenta practical 
and simple method of learning the Spanish language. 


Ollendorff’s Method of 


Learning to Read, Write, and Speak the Spantsh 
/anguage, With an Appendix containing a 
Brief but ¢ ‘omprehensive Re SNM es of the 
Rules, as well as of all the Verbs, both ae 
ular and Irregular, so as to render their Use 
liasy and Familiar to the Most Ordinary i 


Spanish Grammar. 
A Practical and Inasy Method of Learning the 


pacity. Together with Practical Kules for the Spanish Language. After the System of F. 
Spanish Pronuneiation, and Models of Social | ALN, Doctor of Philosophy at the College of 
and Commercial Correspondence. ‘The whole Neuss. First American edition, revised and 
designed for Young Learners and Persons whio | enlarged, r2mo, Cloth, 75 cents. Key to 
are their own Tnstruectors. Dy VW. VELAZQU Ez Spanish Grammar, 25 cents. 

il VO SIMONNE. Cloth, Stoo. Ney to lex- The Spanish Phrase-Book ; 


in Method, so ce tee : : ; Z : f 
Or, Avy to Sfantsh Conversation, By FE. M. DE 


4 a - Dien. smo. Cloth, 30 cents. 
A Grammar of the Spanish Language. Pee alana Clos eens 


s See : 
By Mo Scimni pk VERE. F2mo, Cloth, $1.00. Progressive Spanish Reader. 

| With an Analytical Study of the Spanish T.an- 

An Easy Introduction to Spanish guage. By Acusiin Josk MORALES, 11. Dy 


Professor of the Spanish Language and Litera- 
ture in the New York Vree Academy, and 
Dy Mo Vinizorrz pe LA CADENA, Pomo. | formerly Professor of St. John's University, 

Cloth, 35 cents, | Washington Institute, etc. r2mo. Cloth, $1.25. 


Conversation. 


Acomplete descriptive catalocue of Spantsh Text-Books and Novels wilt be sent to 
v4 ” ‘ : 
any address on application toe 


D. APPLETON AND COMPANY, Publishers, New York, Boston. Chicago. 


Vs 


THE LEADING 
Spanish Dictionaries. 


Seoanes Neuman and Baretti Spanish Dictionary. 


A Pronouncing Dictionary of the Spanish and English Languages, with the 
addition of more than 8,oco Words, Idioms, and Familiar Phrases. In Two 
Parts: Part I, Spanish-English; Part II, Ienglish-Spanish. 1310 pages. 
By MARIANO VELAZQUEZ DE LA CADENA. Large 8vo. Cloth, $5.00. 
Velazquez’s Dictionary, composed from the Spanish dictionaries of the Spanish Academy, 
Terreros, and Salva, and from the English dictionaries of Webster, Worcester, and Walker, 
is universally recognized as the standard dictionary of the Spanish language. <A unique 
and valuable feature of this dictionary is that it contains many Spanish words used only in 
those ceuntries of .\merica which were formerly dependencies of Spain. 


* 
* 


Seoane’s Neuman and Barettt Spanish Dictionary. 
Abridged by VELAZQUEZ. A Dictionary of the Spanish and [English 
Languages, abridged from the author’s larger work. S47 pages. 12mo. 
Cloth, $1.50. 


This abridgment of Velazquez’s Spanish Dictionary will be found very serviceable for 
younger scholars, travelers, and men of business. It contains a great number of words be- 
longing to articles of commerce and the natural productions of the Spanish-American re- 
publics, together with many idioms and provincialisms not to be found in any other work of 
this kind. 


* 


Al Dictionary of the Spanish and Fnolish 
Languages. Containing the latest Scientific, Military, Commercial, Tech- 
nical, and Nautical Terms. Based upon Velazquez’s unabridged edition. 
32mo. Cloth, $1.00. 

This Dictionary, which is of a convenient size for the pocket. has proved very popular, 
and will be found an excellent lexicon for the traveler's handy reference. 


ok 
i 


sd 


Spanish-and-linelish Dictionary. 
In Two Parts. Part I, Spanish-and-English; Part IT, English-and-Span- 
ish. By T. C. Meapows, M.A., of the University of Paris. 18mo. 
Half roan, $2.00. 


This Dictionary comprchends all the Spanish words, with their proper accents, and 
every noun with its gender. 


D. APPLETON AND COMPANY, Pustisuers, New York, Boston, CHICAGO. 
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The National Geographic Magazine 


q 
( 
( 
rR 
A JOURNAL OF GEOGRAPHY, ok 
Physical, Commercial, Polttical. i 


EDITOR: ( 
TOTES TES ae, ‘ 
Statistician of the United States Department of Agriculture. ‘ 
ASSOCIATE EDITORS: r| 
AoW. GREFLY, Chief Signal Officer, U.S. Army. WILLIS L. MOORE, Chicfof the U. S. Weather Bureau. { 
Wo McGEE. Ethnologist in Charge, Burcau of Ameri: HH. S. PRITCHETT, Superintendent of the U.S. Coast @ 
“ean Ethnology and Geodetic Survey. ( 
HENRY GANNEL TU, Chief Geographer, U.S. Geclogii MARCUS BAKER, U.S. Geological Survey. { 3 
cal Survey. O,. P. AUSTIN, Chief of the Bureau of Statistics, U.S, 
C.UEAR TT MIERRIAM, Chief of the Biological Survey, ‘Treasury Pepartment. 
UlS. Deparunent of Agriculture. ELIZA RUITAMAH SCIDMORE, author of “ Java, | 
DAVID J. HILT, Assistant Secretary of State. the Garden of the Fast,” etc. 
CHARLES H. ALLEN, Assistant Secretary of the ; CARL LOUISE GARRISON, Principal of the Phelps i 
Navy. ; School, Washington, LD. C. ( 
ASSISTANT EPITOR: € 


GILBERT H. GROSVENOR, Washington. D.C. 

The corps of contributors of ‘The National Geographic Magazine comprises nearly every U nited States citizen 
whose name has become identified with Arctic exploration, the Bering Sea controversy. the Alaska and Venezuela 
boundary disputes, or the commercial and political questions arising in connection with the new posse ssions of the 
United States, Thre mgh the cordial co-operation of the diplomatic representatives of foreign nations at Washington, 
itis able to present the latest and most authentic geographic information from other countries. 


Annual Subscription, $2.50. 25 Cts. a copy. Three Months’ Trial Subscription, 50 Cts. 


Requests for Sample Copies should invariably be accompanied by Twenty-five Cents. 
CORCORAN BUILDING, = ear UN D. C. 
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| THRILLING *SEA™ PALES. 


By FRANK T. BULLEN. 
The Log of a Sea- Wait. Betng Keeollections of the Virst Four Years 


of my Sea Life. Illustrated. Uniform edi- 


saat 


ie. 
a 
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tion. t2mo. Cloth, F1.50. 

The brilliant author of “ The Cruise of the Cachalot”™ and ‘‘Idylls ef the Sea” presents in this 
new work the continuous story of the actual experiences of his first four years at sea. In graphic and 
pictures jue phrases he has sketched the events of voyages to the West Indies, to Bombay and the 
Coromindet coast, t» Melbourne and) Rangoon. Nothing could be of more absorbing interest than 
this wonderfully vivid account of foks’l huni: anity and the adve ‘ntures and strange sights and experiences 
attendant upon deep-sea voyages, It is easy to see in this book an English companion to our own 
* Pwo Years betore the Must.” 


Idylls of the Sea. beanie: «Cloth, $1.25; 


“This book is truly fascinating reading... . To everything Mr. Bullen brings enthusiasm, a passion 
for accuracy, and the good writing that comes of knowledge and sincerity. "— Loadon lcadenty, 

“ON fresh sea-breeze blows through the whole book, and entertainment and instruction are delight- 
folty blend: Lo Ske Darly Marl, 


? Round the World after Sperm Whates. 
i he Cruise-of the: Cachalot, 777 Ce AH eg 


Ilustrated. 12mo. F1.50. 
Paper, 25 cents, in Appletons’ Popular Library. 
Mr. Ricpyyvkb KEPLING writes the author : 
tt is immense there is no other word. [ve never read anything that equats it in its deep-sea 
wonder andimvstery, nor doo] think that any book before has so completely covered the business of 
whale-Ashing, anetat the same time given such real and new sea pictures. T congratulate you most 
heartily. [t's anew world that you've opened the door to.” 


D. APPLETON AND COMPANY, NEW YORK. 
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APPLETONS’ 


GUIDE-BOOKS. 


| 
| 
| 


NEW EDITIONS. 


-Appletons’ General Guide to 
the United States. 


Edition of 1899. With numerous Maps 


and Illustrations. 16mo. Flexible 
morocco, with tuck, $2.50. (Part [, 
separately, NEW ENGLAND AND 
MIDDLE STATES AND CANADA: 


cloth, 45ctsiy, Part TISSouUTHERN 
AND AVMESTERN STATES Cloth. 75:cts:) 
Appletons’ 
Guide=Book to Alaska. 
Be Miss KB. Re Scidmore, . New edition, 
including an Account of the Klon- 


dike. With Maps and Illustrations. 
r2mo, flexible cloth, Sr.oo. 


Appletons’ 
Canadian Guide=Book. 


By Charles G. TD). Roberts. A guide for 
tourist and sportsman, from New- 
foundland to the Pacific. With Maps 


and IIustrations. 1z2mo, flexible | 
cloth, S1<25; 
The Canadian (suide-Book has received a 


thorough revision this year at the hands of a resi- | 


dent of Canada, who has devoted much time and 
labor to increasing the usefulness of the book. 


Appletons’ 
Dictionary of New York 
and Vicinity. 


With Maps of New York and vicinity. 
Square 12mo, paper, 30 cents. 


‘«* Appletons’ General Guide-LBook to the Unit- 
ed States and Canada’ has long been regarded as 
a standard work, and there can be no doubt that 
the new and entirely revised edition will be wel- 
comed not only by foreigners, but by Americans, 
who every year show an increasing desire to know 
more about their own country... . In the man- 
ner in which it covers an immense territory with- 
eut the omission of any important characteristic it 
i> entirely without a rival."—Boston Beacon, 


These books are for sale by all booksellers ; or they url] 
be sent by mail on recetpt of price by the publishers, 


D. APPLETON AND COMPANY, 
72 Fifth Avenue, New York. 
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INSURE 


in the 


Travelers 


of Hartford, Conn. 


Oest, Daracst, 


NAGS ieee 
Endowment, 
and AcCident . 
.. lAsurance 


OF ALL FORMS. 


Health Policies. 


Indemnity for Disabilitt caused by 
Sickness. 


Liability Insurance 


Manufacturers and Mechanics, Con=- 
tractors, and Owners of Buildings, 
Horses, and Vehicles, can all be pro=- 
tected by policies in THE TRAV-= 
ELERS INSURANCE COMPANY. 


and Best. 


ASSETS, . . . $25,315,442.46 
Liabilities, . . 21,200,625.36 
EXCESS, .... x 4,105,817.10 


J. G. BATTERSON, President. 
S. C. DUNHAM, Vice-President. 
JOHN E. MORRIS, Secretary. 
H. J. MESSENGER, Actuary. 
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Founded by E. LITTELL in 1844. 


THE LIVING AGE 


‘‘Made up of every creature’s best.’’ 


A Weekly Magazine of Contemporary Literatures and Thought. 


Published | As Heretofore 
Every Saturday | THE LIVING AGE will continue to supply its readers 
and giving about with the Choicest of the Best, the Most Valuable 
3500 pages a year | Thought of the time. 
of the Each Weekly Number | 
VW ’ Contains sixty-four pages, in which are given, without 
orld S abridgment, the most interesting and important contri- 
Best | butions to the periodicals of Great Britain and the 
° Continent, from the weighty articles in the quarterlies 
Literature to the light literary and social essays of the weeklies. 
rnctuding Ail Departments 
Science and Art of knowledge and discussion which interest intelligent 
Biography readers, with tiction and poetry, are represented in its 
ae : rages. 
Politics | a 
Discovery — Original Translations 
Public Aipaits of striking articles from Continental sources are made 
: es ie express'y for the magazine by its own staff of trans- 
Literary Criticism (ators: 


Pigeomand hoctey WN AoShort Story 


Popular yet of and an instalment of a serial story appear in each issue. 
: 
Permanent A Monthly Suppiemeni 


Vy, | presents readings from the most important new books, 
aiue editorial notes on books and authors, and a list of the 
Indispensable to the books of the month. 

Intelligent Reader Published Weekly at $0.00 a year. Single numbers (5 cts. 


aiemaiae READ VS se eet 
in order to introduce THE LIVING AGE to the readers of Appletons’ Popular 
Science Monthly, not now on its subscription tists, the publishers will send the 
two magazines, each one year, postpaid, for $7.50. This offer is good only to 
absolutely NEW SUBSCRIBERS to The Living Age. 
To all NEW SUBSCRIBERS for the year 1900, remitting before Jan. I, 
FREE the weekly numbers of 1899, issued after receipt of their subscriptions, 
will be sent FREE. 


Address THE LIVING AGE CO., P. 0. Box 5206, Boston, Mass. 


JOSEPH GILLOTT’S NEW PENS, 
"TEED 


1008 DIaAMOND-STUB. 1043 PROBOSCULAR, 


hE tr ry 
<s own 10-$ rus 
ny Bett 


Extra Special 
e JOSEPH GILLUTT'S 
ne BAK PEN Se ae ‘ ine 
Smooth- 10d BANK PEN. 1047 MULTISCRIPT,. Ease 
ness of << See c Sealine of 


> VERTIGRAPH PEN 
tet dark hs 
s LOAS VERTICULAR. 1046 VERTIGRAPH, . 
Point. Action. 
SS 
1060 FaLcon. 


These pens have the extra smoothness of point, also the special ease and firmness of action required 
for careful business writing, or for the rapid scribbling of professional and literary men. 

For fine and extra-fine writing recourse may be had to the Gillott series of pens so long familiar to 
the people: 


303, 404, 170, 604 E.-F.,; 332, Gor Ey F; 
eaten The Standard Pens of the World. Kerio) 


91 John Street, JOSEPH GILLOTT & SONS, 
NEW YORK. HENRY HOE, Sole Agent. 


Ferro-Nickel Manganese 


For CUPOLA, CRUCIBLE, or LADLE USE, is the only Low- 
Priced bul High-Grade Alloy that does convert Hard White 
Iron inlo Soft, Ductile Steel Castings. « o a a a a a 


A sample keg, 100 pounds, shipped for trial to any responsible fcundryman, 
at 10 cents per pound. From the DURANGO IRON MOUNTAIN HIGII-GRADE 
NICKEL AND MANGANESE, under Mexican Patents, byw ~ © rw ew we 


The National Ore & Reduction Co. 


DURANGO, MEXICO. 
Stahiknecht y Cia, smicn auntie, DubaNco, Mexico 


HOWARD CHEMICAL WORKS, | THE S. OBERMAYERD CO., 
Agents, Agents, 


Howard Stlalion, St. Lovis, Mo. Cincinnati, Ohio. 


Mention ‘‘ APPLETONS’ PopvLaR ScigNcE MONTHLY.” 


This machine will work 
as no other typewriter 
works — more easily, 
more swiftly, longer and 


better——because it’s a 
Remington 


WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York, 
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MOLLER'S OIL 
eters DIFFERENT 


from other cod-liver oils, as it is NEVER 
SOLD IN BULK. It is bottled when manufae- 
tured, thus passing direet to the consumer 
without the possibility of adulteration, 


EACH BOTTLE OF 


Deicr Wioller’s 
Cod-Liver Oil 


bears on the label, in perforated letters, 
the date of manufacture, so that the pur- 
chaser may always insist on having oil of 
the latest season’s production, and know 
that he is getting it. 

Moller’s Cod-Liver Oil is put up 
only in flat oval bottles, and bears our 
name as sole agents, 


Schieffelin & Co., New York. 
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APPLETONS’, 


POPULAR SCIENCE 


MONTHLY. 


EDITED BY WILLIAM JAY YOUMANS. 


JANUARY, 1900. 


Advance of Astronomy in the Nineteenth Century. 
Sir Rosert Bary. 289 


The Applications of Explosives. (Tlustrated.) Prof. C. E. Munrog. 300 
A Paradoxical Anarchist. (lllustrated.) Prof. Cesare Lomproso. 312 
What makes the Trolley Car go. (Illus.) Wir11am Baxter, Jr., C. E. 316 
Woman’s Struggle for Liberty in Germany. Mary M. Parricx, Ph. D. 328 
Scenes on the Planets. (Illustrated.) Garrett P, Serviss. 337 


Professor Ward on ‘‘ Naturalism and Agnosticism.”’ 
, Hersert Spencer, 349 


Destructive Effects of Vagrant Electricity. (Ilustrated.) 
Husert 8. Wynkoop, M.E. 357 


Winter Birds in a City Park. (Ilustrated.) Jases B. Carrineaton. 366 
Old Rattler and the King Snake. President Davin Srarr Jorpay. 871 


Remarkable Volcanic Eruptions in the Philippines. R. L. Packarn. 374 


The Scavengers of the Body. M. A. Dastre. 379 
Editor’s Table: Liberal Education and Democracy. — External and Internal 

Re ress Ole. cave Sa kus bccn eee ard eee ade Oa hd wee eee bak Bate 385 
Prac ments Ole SClGUCO: +a c0.8 8a tio xenty seer eiievetaaenle doe cad evades 388 


NEW YORK: 


D. APPLETON AND COMPANY, 


72 FIFTH AVENUE. 
SineaLtE NuMBER, 25 CENTS. YEARLY SUBSCRIPTION, $3.00. 


CopyrRicut, 1899, By D. APPLETON AND COMPANY. 
Entered at the Post Office at New York, and admitted for transmission through the mails at second-class rates. 


HE MACMILLAN cheese 
t Company's New Scientific Books. 


THE TEACHING BOTANIST. 


A MANUAL OF INFORMATION UPON BOTANICAL INSTRUCTION, TOGETHER WITH 
OUTLINES AND DtRECTIONS FOR A COMPREHENSIVE ELEMENTARY COURSE, 


By WILLIAM F. GANona, Ph. D., Smith College. Cloth, 12mo, $1.10 net. Just ready. 


This work aims to be a synoptical monograph of the teaching of Botany as a science in elementary courses. 
In a series of essays it discusses the place of Botany in education, botanical methods, laboratories, books, etc. 
These are followed by outlines of an economical logical course in the modern spirit, in which the best selection 
of topics, materials, experiments, etc., is discussed and practical directions given for utilizing them. Though 
addressed to teachers in high schools and colleges, it will be found equally helpful to teachers of other grades. 


Handbook of Optics. Our Native Birds. 


7 How To PROTECT THEM AND HOW TO ATTRACT 
R STUDENTS OF OPHTITALMOLOGY. 
For STt - © M THEM TO OUR HOMES. 


By WILLIAM N. SUTER, M. D., National Univer- By D. Lance, author of “A Manual of 
sity, Washington, D, C. Cloth, $1.00 net. Nature Study.” ust ready, Cloth, $1.00. 


THE LIQUEFACTION OF GASES. 


Just ready. Its Rise and Development. Cloth, r2mo, $1.50. 
By WiLteTT LepLey Harbin, Harrison Senior Fellow in Chemistry, University of Pennsylvania. 
“The object of this little volume is to present a complete history, easy of comprehension, of the develop- 
ment of the methods employed in the liquefaction of gases (among others, air and hydrogen). While the 
book has been written in a popular-science style, an effort is made to make it of value to those who are 
especially interested, by giving references to the original literature, though inaccessible to the majority of readers.” 


The Soluble Ferments and Fermentation. Manual of Bacteriology. 
By J. ReyNoLtps GREEN, Sc. D., F.R.5., Trinity By RoBERT Murr, M.D., F.R.C. P. Ed., Professor 
College, Cambridge, Professor of Botany to the of Pathology, University of Glasgow ; and JAMES 
Pharmaceutical Society of Great Britain, etc. Ritcuie, M.D., Lecturer on Pathology, Univer- 


sity of Oxford. Second edition, With one hun- 
dred and twenty-six Illustrations. 


Cloth, Cr. 8vo, $3.25 net. 


Cambridge Natural Science Manuals. 
Cloth, 8vo, $3.00 net. /ust ready. 


NEW BOOKS FOR THE STUDENT OF EDUCATION, THEORY OR PRACTICE. 
The Physical Nature of the Child and How to Study It. 


By Stuart H. Rowe, Ph. D., Supervising Principal of the Lovell District, New Haven, Conn.; formerly 
Professor of Pedagogy and Director of Practice in the State Normal School at Mankato, Minn. A masterly 


study of the child's physical basis for action. Cloth, 8vo, $1.00. 

Educational Aims and Social Phases of Education 
Educational Values. in the School and the Home. 
By Pau H. Hanus, Assistant V’rofessor of the His- By Samvuen T. Dutton, Superintendent of Schools, 
tory and Art of Teaching, eee Brookiine, Mass. Cloth, 12mo, gilt top, $1.25. 

o > 12mM0, 91.00. en . 
A series of Essays on Contemporary Educational ,, One of the freshest and most suggestive presenta- 
Problems for laymen as well as for professional stu- tions of this side of education which has yet been made 
dents and teachers. in this country.”— 7he Oxtlook. 


Methods of Knowledge: An Essay in Epistemology. 
By WALTER SMITH, of Lake Forest University, Cloth, 12mo, $1.25 net. 
A definition of knowledge and study of the methods by which men have thought it possible to attain it. 


Social Laws. Tropical Colonization. 
An Outline of Sociology. An Introduction to the Study of the Subject. 
By G. Tarpe. Translated from the French by By ALLEYNE IRELAND, author of “ Demerariana: 


Howarp C. WaRREN, Princeton University. E Ei : Ae paler nara, 
= ssays Historical, Critical, and Descriptive. 
With a Preface by JAMES MARK BALDWIN. 2 , Cloth, Aes $3.00. 


Cloth, 16mo, $1.25. 
2S ee ee 


Science of Statistics. 
By RicumMoxp Mayo-SmITH, Ph. D., Professor of Political Economy and Social Science in Columbia Univer- 


sity. Columbia University Press. ‘It is full of suggestiveness,”’—/ndefendent, 
Part Il. Statistics and Economics. Cloth, 8vo, gilt top, $3.00 net. Just ready. 
Part I, Statistics and Soctology. Cloth, 8vo, gilt top, $3.00 net. Previously rssued. 


THE MACMILLAN COMPANY, 66 Fifth Avenue, New York City. 


DODD, MEAD & CO. 


JANICE MEREDITH. 
aln Mlustrated Edition of Ford's Famous Novel, 
Containing 58 Cull-paze drawings by Howard Pyle 
ani his pupils; 14 facsimiles and reproductions 


from ol] prints, and 2 miniatures in coler (frontis- 


pieces). Gilt deckle edges, etc. 2 vols., 


cloth, 33 co, 


THE GOODNESS OF ST. ROCQUE, 


And Other Stories. By Anice Dunbar. 
Cloth, S1,00, 

The stories in this attractive volume deal with different 
phases of Creole life and character. The author is the wife of 
the poet, Paul Dunbar, and has a personal faniulharity with 
her subject. 


top, 


THE NEW EVANGELISM, 
And Other Addresses. By HENry DRUM- 
MON}, Cloth, $1.59. 


A discussion of theclozical and scientific questions of vital 
importance — Heretofore unpublished, and now issued 1n Great 
3ritain an'l America by his literary executors. 


POEMS OF CABIN AND FIELD. 


By Patt LAURENCE DUNBAR. Hlustrated. 
¥1.50 
The best cérlect poems of this well-known writer illustrated 
with photographs taken by the students’ Camera Club at 
Hampton School, Va., and with many decurations by Alice 
C. Morse. 


MY STUDY FIRE. 
By HWaminton W. Mapie.  Hlustrated With 
over €o drawings (6 in. photogravure) by Maud 
and Genevieve Cowles. Cloth, $2.59. 


Cloth, 


LATEST 
PUBLICATIONS. 


THE GREAT COMPANY. 


By BECKLES WiILLSoN, With an Introduction by 

Lord Strathcona and Mount Royal, Governor of 

the ILudson Bay ¢ ompany, Numerous Mz aps, l- 

Justrations, and Oriyvinal Drawings. Cloth, $5.00. 

_Uhe first authentic and readable 
prise. 


A GUIDE TO THE OPERA. 


By ESTUERR SINGLETON, translator of Lavignac’ 
‘Music Dramas of Wagner.” With 13 Illustra- 
tions, vo, clotn, 31.30. 


account of this great enter- 


A comprehensive view of the prncipal operas, covering 
story, Stage action and setting, and music. 


A History of WIRELESS TELEGRAPHY. 


Including some ae -wire proposals for subaqueous 
telegrap fe. By J. J. katie, author of “A> His- 
tory of Electric Tele graphy to the Year 1837," ete. 
| With Hlustrations and Drawings. 12mo, cloth, 
| S2.00, 
THE UNITED STATES DURING THE 
CIVIL WAR. 

By JAMES ScHOULER. Being Vol. V1. of the 
| ‘* History of the United states under the Consti- 
| tution.” Cloth, $2.25. 

The final velume of 


JOHN DONNE’S LIFE AND LETTERS, 
| 1573-1631. By Epaunp Gossr, author of 
“Critical Kit Kats," etc. Two volumes, about 
4oo pares each. With 12 Illustrations, facsimiles 
of handwriting, ete, avo, cloth, 2 vols., $8.00 ver. 
© A life which should become classical,”” 


this monument i) werk. 


—London Academy, 


DODD, MEAD & COMPANY, Publishers, New York. 


CHARLES M. 


SHELDON’S BOOKS. 


The most widely read books of this generation. 


*In His Steps “ What would Jesus Do?” 

* The Crucifixion of Philip Strong. 

* Robert Hardy’s Seven Days. 

The Twentieth Door. 

His Brother’s Keeper. 

Richard Bruce. 

John King’s Question Class. 

Malcom Kirk. 

The Miracle at Markham. 
Un 


A MATTER OF BUSINESS, 


Gy Wittraw C. StiLes. 

Any Five of the 25¢. books to one adh ess, $1. oo 
Any Five of the 75c¢. books ta one address, 3.00 

Also, by CHARLES M. SHELDON, 

Redemption of Freetown . 
For Christ and the Church .. 
Lenda Hand . . . 
One of The Two . . .. , 


Large type. gilt top, rz full-page illustrations, 
n His pence Te 
I Hi clth cover design in blue. white and gold. 
Steps, In box, $1.25. ILLUSTRATED. 


*Special Cheap Edition, to cents in paper; 
40 cents in linen cloth. 


All bound in paper 
at 25 cents, and clith 
at 75 cents each. 


form with the above and selling at the same prices, 


cloth, 
board, 


ry 


25¢. 
2.0C. 
30C. 
30c. 


4a 


THE ADVANCE (C ieee Weel), 


TRIAL OFFER, 


Sent postpaid on 
receipt of price by 


three months. 


Advance Publishing Co., 215 Madison Street, Chicago. 
1 


A NEW BOOK. 
John King’s Question Class. 


The new book is notable, first, because 
giving another of Mr. Sheldon’s striking 
and purposeful stories ; and, second, be- 
cause aovren. into: the story are the-au- 
thors own answers tothe mulitude. of 
questions which have arisen in the dis- 
cussion over his former Looks, stich as 
feasible” “Have 
“What ought to be 
Every 


Are these plans 


thev.been: tried 
done in my special 


Sheldon reader will therefore wish to read 


case?” ete. 


this storv. 

d the others in interest. Strung upon avery 
attractive little story are a great mony practical lessons in faith 
and work s aml me: rals. The whole is arranged ina way to 
stimulate piety and god works. andand Lreshyter, 


—lle 
$2.00 per year, 


25 cents. 


“Ts not behin 


“For daintiness, beauty, and convenience, there is nothing in the line of Shakespeariana to equal the 
‘viel’ Shakespeare, Unstinted praise must be accorded to this edition.” — Boston Times. 


SPECIAL OFFER DURING JANUARY : 


Shakespeare at 1/ 2 price 


COMPLETE IN 40 HANDY VOLUMES 


1. Each play is in a separate volume. 4. The text ts complete and unabrideed, and con- 
forms to the latest scholarly editions. 


2. The size of the volume is 313x5 inches and ; : : : 
f ; : 5. As illustrations, the charming designs by Frank 
about half an inch in thickness—of com- Re Geo oe $ i 
- Tloward, five Aundrea’ in all, have been 
fortable bulk for the pocket. : : : . 
effectively reproduced, making a series 
3. The page is clearly printed from an entirely of delicate outline plates. 


new font of brevier type 6. Each volte contains excellent annotations. 


REGULAR RETAIL PRICES 


Garnet cloth, each 40 cts. Per set, 40 volumes in box, $16.60 


IN ORDER TO INTRODUCE 


THE ORITIC, of trratore, arr, AND Lire += 
To New Subscribers, we are making the following special offer : 


Any 7 volume of the SIFAKESPEARE plays, 

and THE Critic for one year (regular price $2.40), for —. ‘ F $2.00 
Any 71.5 volumes of the set of ARIEL SHAKESPEARE, 

and Tne Critic for one year (regular price $10.00), for. : é $5.00 
The full set of #0 volumes of ARIEL SHAKESPEARE, 

and THe Critic for one year (regular price $18.00), for. ; . $10.00 


“ for beauty and daintiness of form, accuracy of text, and comfort in reading, no cdition ever printed 
CAN COMPARE IN ANY WAY WITH TIE CHARMING sloie] Shakesfeare,” savs a careful evitte, 


eo ih sty 
‘“No paper that I receive seems to me to possess so completely the readable quality as “The Critic. 
—Dr ALperr Suaw, Editor of The avertcan Vonthiy Rentew of Revicus. 


‘“No such exhaustive and complete record of contemporary literature is elsewhere to be found in any 
periodical of these times.°—Vew Pork Trines. 
* PSAP Le OL INP SA IER TAS CPA TLG BSION TE ON RIMES 
PRT [PE OR OPH ER SPECT Q2EEKS 


G. P. PUTNAM’S SONS, Publishers, 27 W. 23d St., New York 


Truth Calendar for 1900. 


With the December number of TRUTH is given a most artistic and 
beautifully embossed Calendar for 1goo, lithographed in gold and 
twelve colors. No expense has been spared to. make it the most 
exquisite and attractive Calendar of the season. 


TRUTH is the only monthly magazine publishing highly artistic Colored 
Illustrations in every number, and, in addition, presenting 
with every issue a Colored Supplement. 


Special Offer to Subscribers. 


To every one sending $2.50 for a yearly subscription to TRUTH to 
begin on January 1st, will be sent FREE the magnificent ." 


CHRISTMAS DOUBLE NUMBER 
(Price, 50 cents), and a copy of this SUPERB CALENDAR. 


Subscribe at once! Do not miss the opportunity to secure, 
without cost, the Special Double Number with its many 
colored pages and.this rich and beautiful Calendar. 


SEND FOR SPECIAL TERMS TO AGENTS. 


TRUTH COMPANY, 19th St. and 4th Ave, New York City. 


; 5 | 
New Publications: The Races of 
BE EO saints Europe 


of Religion, by CLirrorp Howarp. Third 
edition (revised and enlarged), with Bibliog- A SOCIOLOGICAL STUDY. 


raphy of Phatlicism. 


Svo, cloth, uncut, 215 pages— $1.56 vee, prepaid. By WILLIAM 7. RIPLEY, Ph. D., 
Assistant Professor of Sociology, 
MICROSCOPY AND Massachusetts Institute 
of Technology ; 
MICRO- TECHNIQUE, Lecturer in Anthropology at Columbia 


by ALBERT SCHNEIDER, M.D., Ph. D., Pro- University, in the City of 
fessor of Botany, Pharmacography, etc., North- | Ne : York 
western University. Ce Onin 
Svo, cloth, 198 pages—&1.50 vet, prepaid. Crown 8vo, cloth, 650 pages, with 85 Maps and 


R E LC | G | 0 N A N D LU ST 235 Portrait Types. With a Supplementary 
, Bibliography of nearly Two Thousand Titles, 
The Psychical Correlation of Re- 
ligious Emotion and Sexual Desire, | 
by JAvEs Weir, JR., M.D. Second edition, 
enlarged and elaborated. 
Cloth, 330 pages—1.50 xe¢, prepaid. 


CHICAGO MEDICAL BOOK CO., 


Publishers, Importers, and Dealers, 


N. W. Cor. = ando St., | Sanaa ee 
Cole ane 35°37 Randolph St." _b. APPLETON AND COMPANY, NEW YORK. 


2 
o 


separately bound in cloth. [178 pages. | 
Clothe 4... d- So meee Gee 


“While it will most deeply interest advanced 
scholarly readers, itat the same time abounds in 
value for those not among the learned classes.’ — 
Chicago Inter-Ocean. 


America’s Leading Review 


Subscription price, $3.00 per year 
ee Single copies, 35 cents..... 


THE FORUM PUBLISHING COMPANY 


111 FIFTH AVENUE, NEW YORK 


The Forum 


America’s Leading Review 


|} POLITICS 


| ART 
THEOLOGY 


FINANCE 
EDUCATION 

ae ABE To read THE FORUM is to 
SOCIOLOGY keep in touch with the best 
thought of the day. To be 
THE DRAMA = without it is to miss the best 
cance help to clear thinking 


INVENTION 
COMMERCE 


Subscription price, $3.00 per year 
Single copies, 35 cents 


THE FORUM PUBLISHING COMPANY 
iit FIFTH AVENUE, NEW YORK 


The National Gemeane Macaitie 


A JOURNAL OF GEOGRAPHY, 
Physical, Commercial, Political. 


EDITOR: 
JOHN TYDE, 
Statistician of the United States ee nt of Agriculture. 
ASSOCIATE EDITORS 


OE, in, A fA fl AR A, An A, A, A, A A. in fl fl, fA, a, A, A, A 


A W. GREFLY, Chief Signal Officer, U.S. Army. ee ae Is L. MOORE, Chiefof the U. S. Weather Bureau, 
W J ee EE, Ethnologist in Charge, Bureau of Ameri- | HL. S. PRIFCHETT, Superintendent of the U.S. Coast 
an k_E his ology. and Geodetic Survey. 
HENRY GANNEFT, Chief Geographer, U.S. Geologi | MARCUS BAKER, U.S. Gevlogical Survey. 
cal Survey. O. PL. AUSHFEN, Chief of the Bureau of Statistics, U.S. 
C. WART MERRIAM, Chief of the Biological Survey, Yreasury Pepartment. 
U.S. Department of Agriculture. ELIZA RUHAMAIL SC IDM IRE, author of “ Java, 
DAVID J. HILL, Assistant Secretary of State. the Garden of the East,” etc. 
CHARLES I. ALLEN, Assistant Secretary of the CARL LOUISE GARRISON, Principal of the Phelps 
Navy. ‘ School, Washington, D. c 


ASSIS TAIN ROE DLT ORS 
GILBERT H. GROSVENOR, Washington. D.C. 


The corps of contributors of The National Geogranhie Mag gazine comprises nearly every United States citizen 
whose name has become identified with Arctic exploration, the Be ering Sea controversy, the ae a and Venezuela 
boundary disputes, or the commercial and poktical questions arising in connection with the new posses ssions of the 
United States. Vhrough the cordial co-operation of the diplomatic representatn es of foreign nations at Washington, 
it is able to present the latest and most authentic geozraphic information from other countries, 


Annual Subscription, $2.50. 25 Cts. a copy. Three Months’ Trial Subscription, 50 Cts. 


Requests for Sample Copies should invariably be accompanied by Twenty-five Cents. 


CORTES So ea Ns = YEAS INOS: D.C. 
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Thought Thinkers | 


Investigators, students, writers, public speakers; those 
wishing to collect material for an essay, sermon, debate, 
or lecture, and any one wanting to know the best 
thought expressed on any subject in the current press 


will be interested in our new booklet—‘* THE USES 
OF PRESS CLIPPINGS.’’ Sent free to any address, 


Praca 


PPP EEVEE SS Ail, i, lia, li, a, 


Ee SES PE YE 


TERMS~— For clippings on any special topic: 


20 carefully selected items, $1.00. 
CONSOLIDATED PRESS CLIPPING CO., 


161 La Salle Street, 
(National Life Building. ) CHICAGO, ILL. 
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Founded by E. LITTELL in 1844. 


TL LIVING AGr 


‘“‘Made up of every creature’s best.” 


A Wecckly Magazine of Contenporary Literatures and Thought. 


Published As Heretofore 
Every Saturday THE LIVING AGE will continue to supply its readers 
and giving about with the Choicest of the Best, the Most Valuable 
3500 pages a year Thought of the time. 
of the | Each Weekly Number 
Ww ’ Contains sixty-four pages, in which are given, without 
orld S abridgment, the most interesting and important contri- 
Best butions to the periodicals of Great Britain and the 
° Continent, from the weighty articles in the quarterlies 
Literatu re to the light literary and social essays of the weeklies. 
ingluding All Departments 
Science and Art of knowledge and discussion which interest intelligent 
i readers, with fiction and poetry, are represented in its 
Biography poetry p 
Politics ca 
Discovery Original Translations 
Public Affairs of striking articles from Continental sources are made 
| expressly for the magazine by its own staff of trans- 
: eae | EIS. § a 
Literary Criticism | irons. 
Fiction and Poe 
Poetry 4 Short Story 
Popular yet of and an instalment of a serial story appear in each issue. 
’ 


Permanent 4 Monthly Supplement 


V al ue presents readings from the most important new books, 
editorial notes on books and authors, and a list of the 
Indispensable to the | books of the month. 


Intelligent Reader Published Weekly at $6.00 a year. Single numbers (5 cts. 


fin READ “TOYS comm. 


In order to introduce THE LIVING AGE to the readers of Appletons’ Popular 
Science Monthly, not now on its subscription lists, the publishers will send the 
two magazines, each one year, postpaid, for $7.50. This offer is good only to 
absolutely NEW SUBSCRIBERS to The Living Age. 

To all NEW SUBSCRIBERS for the year 1900, remitting before Jan. 1, 
FREE the weekly numbers of 1899, issued after receipt of their subscriptions, 
—_ 6‘willbe sent FREE. 


Address. THE LIVING AGE CO., P. 0. Box 5206, Boston, Mass. 
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THE 


EAMANS & BENE 


DIAL 


A SEMIFMONTHLY JOURNAL OF 
LITERARY CRITICISM, DISCUSSION, AND INFORMATION 


TWENTIETH YEAR 


“THE DEAL is the hest and ablest literary paper in | 


the country. JOHN G. WIEPT TIER, 


“THE DLALSS look and bearing are refinement itself. 
Seriousness, fearless care, and a right imstinet in letters, 
help to make it the best review we have.” -THLE INDE- 
PENDENT. 


“THE DIAL as the best diterary paper in the Cnited 
States, ad second to nene in Great Britain ’—THE 
NATIONAL REVEEW (Londons, 


‘A journal of literary criticism, sober, conscientions, 
and scholarly 5 from every point of view unsiurpassed hy 
any other literary jonmal in America or England.”—SInR 
WALTER BESANP. 

“THE DIAL is the best publication of tts kind in this 
country. "—JOUN DURROUGHIS. 

“TIE DIAL has reached a height at which no period- 
teal in’ Amerieas devoted to literary criticism: can justly 
claim to be its superior. °— DENISON QUARTERLY. 


A VERY SPECIAL OFFER 


To introduce THE DIAL to new readers, the publishers will send it for two months 
(four numbers: to any responsible person inot already a subscriber) who will signify a de- 


sire for it and will inclose six 2-cent stamps for postage. 


It is desired that applications 


should, when agreeable, mention the profession or occupation of the sender; but this is not 
obligatory, nor is there any obligation whatever beyond a genuine intention to give the 


journal a fair examination. 
Publi-hect on 

the dst and G6th of eaeh month. 

Pla veary sie copy, TO cents, 


s 


cw CHICAGO, 
No, 208) Michigan Boulevard, 
Fine Arts Building, 


LATEST PUBLICATIONS OF 
D. APPLETON AND COMPANY. 


NEW YORK, JANUARY, 1900. 


A History of American Privateers. 


By EDGAR STANTON Mac Lay, A. M., author of “A History of the United States Navy.” 
Uniform with “A Tlistory of the United States Navy.” One volume. Hlustrated. vo. 
Price, 33.50. 

After several years of research the distinguished historian of American sea power presents the first 
comprehensive account of one of the most picturesque and absorbing phases of our maritime warfare. 
‘Lhe importance of the theme is indicated by the fact that the value of prizes and cargoes taken by priva- 
teer. in the Revolution was three times that of the prizes and cargues taken by naval vessels, while in the 
War of 1812 we had 517 privateers and only 23 vessels in our navy. The intimate connection between 
privateers and the navy, the former serving often as a training school for the latter, is broucht out in the 
author's narrative. From forgotten monographs, the records of historical societies, from unpublished log 
books, and frem descendants of noted privateersmen, he has obtained intimate and vivid accounts of the 
fitting out of the vessels, the incidents of their voyages, and the thrilling adventures of the brave sailors 
who manned them = Mr, Maclay’s romantic tale is accompanied by reproductions of contemporary pic- 
tures, portraits, and ducuments, and alsy by ilustrations by Mr. George F. Gibbs. 


MR. BULLEN’S NEW BOOK. 
The Log of a Sea-Waif. 


Being Recollections of the First Pour Years of my Sea Life. By FRANK T. BULIEN, 
FLR.G.S, author cf © The Cruise of the Cachalot”” and “ Idylls ot the Sea.” Tustrated. 
Uniform Edition. temo. Cloth, $1 50. 
“So strong, original, and thrilling as to hold captive the attention of the mature as well as of the 
youth ul reader."— Public Ledger, Lhiladelphia, 
~ TTis new book again bears witness to his admirable gifts as a writer.’—JJar/and Express [lus- 
trated Saturday Magasine, 
* So well told and such an apparent’y faithful narrative of life at sea, that it has nearly the same 
charm as a skilliully constructed romance. '—/%¢/sburg Times. 


Reminiscences of a Very Old Man. 
1208-1897. By JOHN SARTAIN.  THlustrated. reamo0, Cloth, 82 50. 

‘“Admirably simple and direct in style, embellished with copies of rare cld prints, portraits, ard 
reproductions of Mr, Sartain's best-known engravings, full of information concerning the eugraver's art, 
this volume is one of the most important and delightful books of the year.” -/dladelphia Ledger. 

* The resulting volume is one which willornament any library in both its appearance and contents.” 
—Chicago Evening fost. 


BY FELIX - GRAS. 
The White Terror. 


A Romance. By Ffrix Gras. Translated from the Provencal by Mrs. Catharine A. 
Janvier. Uniform with “ The Keds of the Midi” and “The Verror.” i6mo. — Cloth, 
S150, 

In ‘! The White Terror” M. Gras paints with singular vividness the strange conditions offered in the 
Midi after the more familiar events of the French Revolution in Paris. He shows the alternating 
triumphs and rever-es of Whites and Reds, and.the lengthening of the shadow cast by Napoleon, while 
throuchout all these stormy and adventurous scenes there passes the appealing figure ¢f Adcline, daugh- 
ter of a murdered Royalist. The story of Adeline's protection by humble friends from factional hate 
and from the murderous Calisto forms a romanee extraordinary in its sympathet-c quality and dramatic 
power. Her story and the tale of her friend Pascalet’s adventures in the Napoleonic wars make a 
romance which throbs with life and holds the reader tense with suspended interest. “he enthusiastic 
rec‘plion given tu M. Gras's ** Reds of the Midi” and ‘* The Terror ” indicates the weleome awaiting 
his new romance. 


Mammon and Co. 
Py Fpwarp VF. Bexson, author of “Dodo."" r2mo. Cloth, 1.50, 
“A novel of mark, Its character drawing is vigorous, its dialogue viv wious.”——/.zferalure, 


The King's Mirror. 
Ix ANgiosy Phorm. Tlustiated. remo, Cloth, 31.50. 
ny Hope is oat his best in his new novel. ble returns in some measure to the color and | 
[le Tneener ab Zeuda. .. A Strong book charged with close analysis and exquisite 
ot pathos and metab ther in short, a book to be read "--Lendon Chronicte. 
andartstic Phe book shows deeper thought and a lngher grade of skill than any 
cage Lr rbunte. 


1 


“The Pri Story of the Boerse 

Oom Paul's People. 
lie Toa vere) aries: AWVith Whistrations, tenio, Cloth; S1s0, 
Stas the best book of the hour in its unbiased presentation of the Boer ap of the controversy.” 


be 


Averages. 
Waar eee Siuakr. reame. Cloth, St.so0, 
j has no need of striving after cleverness. It comes naturally to her,”— 


rents, teachers, and all whe are interested In the psychology ef chitdhood,” 


The Book: of Knight and Barbara. 


Davin Sivre Jorpas. THustrated. 12mo0. Cloth, $1.50. 
veof thes ide drawings are re smarkably interesting for the light they throw upon the young 
bits work 1 “aN. VI Marl und Lafpress. 


The Treasure Ship. 


‘ story ef Sir Willam Phipps, the Regicides, and the Inter-Charter Period in Massa- 
iy Tizekiv Beriekwortit,  Hlustrated. tamo, Cloth, $1.50. 
trations are excellent, and altogether the work is one of great merit, and is deserving of 
Nalt Lake Lrtbane. 
veal be the beys who find ¢The Treasure Ship’ in their Christmas stockings, The book 
us with its faultiess paper anc print and beautitul binding. "—.V. 2. //ome Journal, 


The International Geography. 
iv Seventy Authors, including Right Hon. James Pryce, Sir W. M. Conway, Prof, W. M. 
loavis, Prof, Angelo Teilprin, Prof, Frid\et| Nansen, Dr. J. Scott Keltie, and? (ES€ 
se | With aes) Hlustrations, Edited by TPtait Ropert Mini, 1) Se. 1088 pages. 
“\ Cloth, S150, 
ry have prove | so rich in geographical discoveries that there has been a pressing need 
plorations and changes which should present in convenient and accurate form 
phieu work. “The additions to our knowledge have not been limited to Africa, 
J butesen on ourown coutinent the gold of the Klondike has led to a better 
lle within a short time we shall have much more exact geographical in- 
the mimerous islands which make up the Philippires. ‘The want which is 
© The International Geography, a conyenieut volume for the intellizent 
library Which presents expert summaries of the results of geographical science 
tthe present time. Phe book contains nearly five hund ed illustrations and maps 
Iv prey eet It is designed to present in the compact limits of a single volume 
tus of the science of geography and the conditions of the countries at the end of 


The Story of ECipee>: 
Wibks, anther of “Phe Stery of the Stars. 
nts. 


led as a sequel to my two for mer volumes in the Newnes Series of Use- 
Lhe Story of the Solar System! and! Phe Story of the Stars.’ It has 
ivy complement. soto speak, ta those works, but because public atten- 
ethe fortheoming total celipse of the sun on May 28, 19-0, “This eclipse, 
Dene in donglaned, will he total no farther off than Portugal and Spain, 
totality will pass aeross a hire tract of country forming part of the 
fthat there willbe wn enormous number of lenglish-speaking spectators 
these ti general that this ttle book has been written.” J ¢ract srom 


” 


In the Library of Useful 


History of Canada. 
By JJ N. MeIpwrattH. 16m. Cloth, 60 cents. In Plistory for Youre Reader 


The purpose of this series, which is to make historical study and reading titeresting: ar 
to young people, is well carried out in this child's ‘ Thistery of Canada.” 


The Story of English Kings according to Shakespeare. 
By Br J. J. BURNS, Superintendent of Schools, Defiance, hie.  Hlu-t 
Cloth, S1.c0. 

The purpose of this book is to introduce the young reader to the great historical dran f Shake- 


speare in a way to attract and interest him, ‘The essential portions of the original text have been re- 
tained and connected in a way that puts each play into a stury or narrative form, 


Some Great Astronomers. 
By Epwarp S$, HoLtpex. Appletonys’ Tlome-Reading Books. Ulustrated. ramo. Cloth, 
60 cents net. 


In the present little work Dr. Tlolden has without doubt given the most complete and interesting 
résumé of the progress and developinent of astronomy, beginning with the earliest ancl closing with the 
latest achievements of the science, that, considering the size of the volume, has vet been written. 


Stories from the Arabian Nights. 
By ADAM SINGLETON. Appletons’ Hlome-Reading Books. r2mo. 6% cents. 


These are selections from the ‘* Thousand and (ine Nights” literally translated into English, giving 
the Arabian style of composition. Students and others will find great interest in the characteristic =pecl- 
mens of national literature thus furnished, in addition to the interest in the stories themselves. 


Advanced Elementary Science. 
Part IT of Systematic Science Teaching. By Epwarp G. Hlowr. Volume NE.VIEI 
in the International Education Series. 12mo0. Cloth, =i 50. 


The pre-ent volume has been prepared to provide a symmetrical graded course in natural science for 
the higher grades of the grammar school. 


The Secondary School System of Germany. 


By FrReperick E. Borrox. Volume NELVIF in the International Education Series. 
r2mo. Cloth, $1.50. 


“It is with pleasure that I availed myself of the opportunity while in Germany to personally visit 
and study the different forms of schools comprised in the educational system. In addition to this 1 
sought every opportunity for conference with schoolmean, teachers, and directors, to Letter acquaint my- 
f self with the sofzf inspiriny the various features of the system. An endeavor was also made to study 

7 the family life, to gain a knowledze: of the relations between patrons and the school system. 1 have 
attempted in the following pages to describe one section of the system, viz., the secondary schools,”- 
L£xtract from the Author's Preface. 
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TIPENTIETL CERECRY TEN FECORS 
Plant Structures: 


al Second Bock of Botany, By TONS MERLE Coulter, A.M., Ph.D. remo. Cloth, 81.25. 


This volume, as its title implies, treats of the structural and morpholovical fe tures of plant life and 
plant growth. Jt is intended to follow **Vlant Relations,” by the same author, but may precede this 
book, ard either may be used independently for a half years work m= Jotanical -tudy., ‘+ Plant 
Structures” is not intended for a laboratory guide, but to be used in connection with laboratory work. 
The illustrations in this volume, as in ‘* Plant Relatyons,” constitute one of the marked teatures, and will 
add much to its attractivenees and usefulness. 
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The Sir Roger de Coverley Papers. 
Edited by FRANKLIN T, BAKER, A. M., Columbia University. Cloth, 60 cents; boards, 4) cents. 


George Eliot’s Silas Marner. 
I:dited by RicHarp JONES, Ph. D., and J. Rose Coripy, Ph. P., Ilinois State Normal Univer- 
sity. Cloth, €0 cents ; beards, 40 cents. 


Selections from Milton's Shorter Poems. 
Edited by F. D. NicHOLs, Morgan Park Academy, University of Chicago. Cloth, 6c cents; 
boards, 40 cents. 


Macaulay’s Essays of Milton and Addison. 
Edited by GEORGE B. AIToN, A. M., Supervisor of High Schools, State of Minnesota. Clot] 
oc cents; boards, 49 cents. 


; APPLETONS’ 
TOWN AND COUNTRY LIBRARY. 


Each, 12mo, paper, 50 cents; cloth, $1.00. 


Toohey af Vppletons’ bown and Country Library series is that one is always sure of being 
teria mes movter how much at random he may make his selection or what season cf 
t ani mt eels mfleradd, 
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Tal. ceelot literary Hfe paints the novitiate, the suecess, and the despair of a genius, and 
4 t . 1 dtas asters intensely modern in spirit, glowing with the life of sharply in- 
Viol talinirable in the kecenness of its aualysis. The novel is full of interest and 
ce | ee : twgnterestis heightened by its Graphic pictures of strongly contrasting environ- 
| t \ustralian bush, and in london cociety. A story so much out of the common 
L ure full recoumion for the author's rare talent. 
SQN ; A Corner of the West. 
Ne I: Pe yee Won es eal be, St 
re sosbe dave noted the quiet humor, delicate pathos, and fine character drawing of Miss 
a I Ito dnstitute a comparison with the work of Mrs. Gaskell, Whatever ‘t school” 
IE t \ edte, there can be ne doubt that the welcome which awaits her here will 
t 1 d.ngland. 
Car rthings in A Corner of the West ' said by the characters and the author, 
ie by half. ter people talk im an interesting way, but they are not forever 
e. ‘we wa J. Tt omatters extremely hitth what happens ina story so well written as 
tx s: people are properly individualized. “Vhis is a bcok well out of the common 


= No. 275. The Idol of the Blind. 


P. Garros, author of * Tatvorle? ea he 


eo 
So: Tr Tem Gallon dispa vnatiralness, a simplicity, and a pathetic faith in human nature which 
fives et the hardened revtewer."— Louder cadeniy. 
ty Pentrent Petion know that T. Gallon, ayouny English writer, turns out 


S 7 A Voyage-at Anchor. 
4 ah ( Be AST ie wii. fe? le Tragedy of Ida Noble,” ete. 
eend\ : Voraetertacd Ta those quakiti-s whieh have wen for its author his fame. and withal 
IAT ; . Mh reds T takes his reader to spend a two-months’ holiday in an old 
| N : ‘ treteloof water between Peal and Walmer on the one side and the 
aS Re ae at lier is hoown as the South Plowns. ‘The novel egy erieuces of the holi- 
Sa | 
Fen 4 vleof which Clark Russell is a past master, ‘Tlie stery is full of 
P- ¥ Pdlitheoue, and tinged with a quiet lamer which adds to the reader's 
iy 7 t lend dl sights of the , atewav to the Channei atid the )leasant dis- 
raed ! : ee : | 
Ver wiiel Deal wid Walmer afford, furnish the author with epportu- 
Lcontrasts. overs surrking feature in the story is the burning of a 
NE The Heiress of the S 
he. Lhe elress of the  deason. 
<4, i “Mae ay. Bare, nather of © The Pride of Life,” ete. 
th ah ee Paes ; F 
“ay: ve dads cot sa alan politica] lite in Londet furnishes effective contrasts of 
; : , iret socitl stand and the strugele for place. The titled lady 
¢ , relent apd secures diaumes for new companies is vividly 
\ aes) : ommeter, the heiress, the rising politicuin of genuine abibty, 
(pean ee) ' vrs st catinclear rehet against the kaleidoscopic back- 
te mit t ot hook amd the writer's evident knowledge suggest 
oR tictl 
Ried : 
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A NOVELMOP NEW YORK ABUL. 


Averages. 


By ELeanor StuAaRT. t2mo. Cloth, $1.50. 


“The strength of the book is its entertaining pictures of human nature and its 
shrewd, incisive observations upon the social problenis, great and small, which present 
themselves in the complex life of society in the metropolis. “Those who are fond of 
dry wit, a subtle humor, and what Emerson calls *a philosophy of msight and not of 
tradition,’ will find ‘ Averages’ a novel to their taste. . . . here are interesting love 
episodes and clever, original situations. An author capable ot such work is to be 
reckoned with. She has in her the root of the matter.” —.Vew York Vail and Express. 


“The author of ‘Averages’ has no need of striving after cleverness. It comes 
naturally to her.’ —C&reago Times-Herald. 
dS 


BY THE AUTHOR OF “DODO.” 


Mammon 
and Co. 


By Epwarp FP. -Bexsox,-author of 
“1oder wane; Cloths sito. 


“A novel of mark. Its character drawing ts vigorous, 
its dialogue vivacious.” —Léterature. 


Ne 


FE. PF. BENSON, 


“To ALES! “LONDON. SUGEESS = 


A Corner of the West. 


By Eprira Henxrierra Fowter. 12mo, Cloth, $1.00; 
paper, 50 cents. In Appletons’ Town and Country Library. 


“There are plenty of clever things in ‘A Corner of the West’ said by the char- 
acters and the author, but they are never too clever by half. [ler people talk in an 
interesting way, but they are not forever trying to score off cach other... . It 
matters extremely litthe what happens in a story so well written as this, All Miss 
Fowler’s people are properly individualized. This is a book well out of the com- 
mon ruck.”?—London Chronicle. 

These books are for sale by all booksellers; or they will be sent by marl on recetpt of frice by the publishers, 


D. APPLETON AND COMPANY, 72 FirTH AVENUE, NEW York. 


“4 BRILLIANT SUCCESS.” | 


A Double Thread 


By [eLten THornrycrorr Fow ter, author 


of “Concerning [sabel Carnaby,” etc. 12mo. 


Slovenes <6 


“Teven more gay, clever, and bright than ‘Concerning 
Isabel Carnaby.’ The characters are -created by one who | 
evidently knows all the variations of human nature, and who 
is as shrewd as she is keenly observant.”—Boston Herald. 


Mio: FIDEN Cf. FOWLER, aes 4 that the fondest fancy could have painted as a 
successor to ‘Isabel Carnaby.’ A more brilliant book coully 
not well have been imagined, and withal, the conversations are natural, having none 
of that *shop-made’ character which is so often apparent in the talk of many level | 
modern novels, “Phe plot is curious and ingeniously worked out, and the characters 
are well drawn, but it is the conversation that utterly enchants. ... We learn more 
eoneermng human nature from Miss Fowler's book than from most moral treatises, | 
and there is not a shade of *decadent’ influence to be found in all her wholesome 
pages. 2. . Miss Fowler's book is a brillant success, quite as brilliant as her former 
attempt.” — Baltimore Sunday tterald. 


SA STRIKENG ABEND TIMELY NOMEL. 


he Mormon Prophet. 


ana Dore aauthonet heer 


| 
| 
| 
| 


man. he. Madoanw-oh aaa.” and 
Sheer Geist, FeO: CMs 1.60. 


“A striking story. 2... Immensely interesting and 
(icing ane Asa roManee rit certainly has a unique 
power, —Beston Herald. 


‘In "Phe Mormon Prophet’ Miss Lily Dougall has 
told in Hoe ely dramatic Torm: the story of Joseph 
Suith und of the growth of the Church of the Latter- 
Pay Sunts, which has again come prominently before 

bhe through the election of a polygamist to Con- 


2h .. . Miss Dougall has handled her subject with Mia Deven, 

renal dae Skill. «72 Sine thes riehitl: seen: that: this 
* | ote * . + te . . my | 
man’s Life contained splendid material for a histerical novel. She has taken no un- | 
rr do dibertics with the truth, and has succeeded in furnishing a story whose | 

: roddens with cach succeeding chapter until the end.’— ew York Mail and 
/ | 
, rode by all bc hsellers 5 er they will be sent by marl on receipt of price by the publishers, | 


DD ARP ILE MOS. aV NI GO MPA. 92 AISEi AVENE, NEW “YORK, 


“MOST ARTISTIC AND MOST ORIGINA|.” 


A; (CONAN DOVLE’S: NEW UNOY EL: 


A Duet, with an Occasional Chorus. 


By A. Coxayn. Doy te, author of “Uncle 


Bernac,” “ Brigadier Gerard,” “ Rodney 
Stone,’ etc. Uniform with other books 
by Dr..Dovle: zmoy.- Cloth si50: 


“Charming is the one word to describe this volume 
adequately. Dr. Doyle’s crisp style and his rare wit 
and refined humor, utilized with cheerful art that is 
perfect of its kind, fill these chapters with joy and 
gladness for the reader.” —PAiladelphia Press. 

ow Duet 4s bright, brave, siple, natural,.deli- 
cate. It is the most artistic and most original thing 


that its author has done. . . . We can heartily recom- 
mend ‘A Duet’ to all classes of readers.”—Chicago L, Bieeae auseuts 


Times-flerali, 
“It is all very sweet and graceful.”"—Loendon Telegrapn. 
“A bright story. All the characters are well drawn.’—ZLoadon Jail. 


“AmpOOKk THAT WALL LIVE.” 


David Harum. 


A Story of American Lite. By Epwarp 


INOVES EST COTT: Jeo. ‘Cloth: Si. 0. 


“*David Harum ’ is, first of all, a thoroughly interest- 
ing bit of fiction, with a well-defined plot, a slender but 
easily followed ‘love’ interest. some bold and _ finely 
sketched character drawing, and a perfect gold mine of 
shrewd, dialectic philosophy.”— San Francisco Call, 

“The chapters are few in which one does not hear 
the voice of David Harum. His reminiscences, his 
horse-trading anecdotes, his home-brewed philosophy, 
have their-own charm, Nor does he ever im his most 
sustained harangues, ‘run’to emptins,’ though his own experience declares that while 
‘the’s a good many fast quarter horses, them that can keep it up for a full mile is 
scurse.’ Realism has bored its thousands, but in ‘ David Harum’ it has joined hands 
with delight."—AVen York Vation. 

“The main character ought to become familiar to thousands of readers, and_ will 
probably take his place in time beside Joel Chandler Harris's and Thomas Nelson 
Page’s and Miss Wilkins’s creations.”—C/icago Times-Herali. 

“Full of wit and sweetness.”— Baltimore Herald. 


Na) 

{ \\ 
{un , 
ENON A : 
EPWARD NOYES WESTCOTT. 


These books are for sale by all booksellers; or they will be sent by mail on recetpt of price by the publishers, 


D. APPLETON AND COMPANY, .72 FirrH Avenue, New Yor. 


“A THRILLING ROMANCE.” 


The White 
‘TL éfror. 


A Romance. By FELIx Gras. Trans- 


lated from the Provencal by Mrs. 
Catharine A. Janvier. Uniform with 
“The Reds of the Midi’? and “The 


FELIN GRAS. Terror.” 16mo. Cloth, $1.50. 


In “The White Terror” M. Gras paints with singular vividness the strange con- 
ditions offered in the ‘‘ Midi” after the more familiar events of the French Revolu- 
tion in Paris. He shows the alternating triumphs and reverses of Whites and Reds, 
and the lengthening of the shadow cast by Napoleon, while throughout all these 
stormy and adventurous scenes there passes the appealing figure of Adeline, daughter 
of a murdered Royalist. The story of Adeline’s protection by humble friends from 
factional hate and from the murderous Calisto forms a romance extraordinary 1n its 
sympathetic quality and dramatic power. Her story and the tale of her friend 
Pascalet’s adventures in the Napoleonic wars make a romance which throbs with hfe 
and holds the reader tense with suspended interest. The enthusiastic reception 
given to M. Gras’s “ Reds of the Midi” and “The Terror” indicates the welcome 
awaiting his new romance. 


ANTHONY HOPE'S NEW NOVEL. 


‘The King’s 
Mirror. 


By Anrunoxy Hope. 12mo. Illustrated. 
Cloth. 21.50. 


“Surpasses all his earlier ventures."— Loudon Spectator. 

“ Animated, graceful, delicate in humor, and perfect in eGR MOREY 
taste."—.Vew York Tribune, 

“\ strong book, charged with close analysis and exquisite irony ; a book full of 
pathos and moral fiber —in short, a book to be read."—Daiy Chronicle, London. 


These books are for sale by all beoksellers ; or they will be sent ly matl on recetpt of price by the publishers, 


. APPLETON AND COMPANY, 72 Fiera Avenue, New YORK. 


| 


am af” 


ES 
OnP. 


PME PAM 


OF TM 
: died ny 
RS 
HEALING TAR S 


RIT 


Is VMGode 


ME SPI 
PRACKE 


te 


at 
fAAL 


fil 


iy 
hin 


ws SET fe 


Ah 


APPLET ONS: 


POI? (dle AGEN. OMe Nae 
MONTHLY. 


PROSPECTUS FOR 1900. 


OR a magazine whose field has no limitations except those of science, it is 

quite Impossible to make a comprehensive announcement of its contents a 
vear ahead. Our purpose ts primarily to keep its readers in touch with the most 
recent advances and discoveries as they are applicable to the promotion of human 
welfare and social progress. We believe that science is the force which has 
done the most in this direction in the past, and that it is what we must look to 
for growth in the future. We take advantage of every opportunity to secure 
articles that shall be entertaining as well as instructive without sacrificing accu- 
racy, and we especially seek those authors who have the ability to write upon 
scientific subjects in a clear and instructive way. 


The most characteristic feature of the nineteenth century, and especially of its 
latter half, has been the truly wonderful advance of science, both theoretical and 
practical, Cotneident with this advance, and very largely dependent upon it, 
has been the unprecedented development of commerce and manufactures, of 
social organization and national wealth. A comparison of the potentiality of an 
unskilled laborer of one hundred years ago with that of a like workman of to-day 
brings out most. strikingly what this scientitic advance has accomplished in 
solving the problems of life and raising the standard of comfort; so that the 
luxuries of a few vears ago are the necessities of to-day, and new pleasures have 
been added and even become common which were formerly beyond the reach 


of the wealthy. In view, then, of this prominently scientific aspect, the most 
1s 


important and instructive portion of nineteenth-century history will be that of its 
scientitic achievements, which, as Mr. Alfred Russel Wallace, the co-discoverer 
with Darwin of the great principle of natural selection, has pointed out in his 
“Wonderful Century.” far exceed in number as well as in importance those 
of all the centuries that have preceded it. 


A CENTURY OF SCIENCE, 


No more appropriate and useful way of signalizing the completion of this 
century could be adopted than that of publishing during its closing year a history 
of its scientific work. In order to do this in the best manner, we have arranged 
for a series of articles on what has been accomplished in their several depart- 
ments from leading authorities in their respective subjects—such as Sir Robert 
S. Ball in Astronomy; President Arthur T. Hadley in Economics; Prof. Joseph 
Le Conte in Geology; Prof. W. M. Flinders Petrie in Archeology; M. W. Haff- 
kine in Preventive Inoculation; Prof. W. M. Davis in Meteorology; Prof. F. W. 


Clarke in Chemistry ; and others of like standing in their specialties. 


NEW DISCOVERIES AND INVENTIONS. 


The Monthly will continue to give accounts of the course of discovery and of 
new developments in pure science; and careful writers familiar with their subjects 
will be engaged to describe whatever occurs in this fleld as soon as it has assumed 
detinite form. Recognizing that the highest service that can be rendered by 
knowledge is in its use for the improvement of man’s condition, special attention 
will be given to the adaptations of discovery to practical ends in the arts and 
industries. In the betterment of social life, and in the development of a wiser 
Statesmanship for the administration of civil affairs. 


THE PRACTICAL APPLICATIONS OF SCIENCE. 


These are the tests by which science, and indeed any other like svstem, must 
be judged; and not only because the study of these applications is of value in lead- 
ing to a general appreciation of the beautiful correlation between pure science and 
practical hfe, but more, perhaps, on account of the actual value of the information, 
we have always heretofore, and shall still more in the future, devote a certain 
portion of our space to their discussion. Among the earlier papers to appear will 
be a series of illustrated articles by William Baxter, Jr., C. E.. explaining the theory 
of the trolley car and the mechanism on which its propulsion and control depend. 
In another department, to which much attention is now being given, Prof. C. E. 


Munroe, Dean of the Columbian Utiiversity at Washington, whose long-continued 
ly 


and exact researches in this subject have given him a world-wide reputation, will 
contribute some liberally illustrated articles on The Practical Applications of 
Explosives. 


RECENT RESEARCH WITH THE X RAYS. 


While much has been published about the wonderful qualities of the X rays 
and their capacity of adaptation to the wants of man, as yet but little is really 
known about them. The study of the phenomena is still going on, and is contin- 
ually exhibiting new features and suggesting new objects on which they may 
be brought to bear. Asa part of the record of these things, Professor Trowbridge, 
of Harvard University, will contribute an article describing some remarkable 
results of later investigations in the Lawrence Physical Laboratory, of which he 


is director. 
THE RACE QUESTION. 


The question of the adjustment of the relations of the races will be considered 
as offering some of the most serious and immediate difficulties our people have to 
confront, and one to which the thoughts of the best students of affairs are anxiously 
directed. Among the articles bearing upon this subject will be several by Prof. 
N.S. Shaler, of Harvard University, dealing with various aspects of the negre 
question. Professor Shaler spent his early life in the South, and knows the colored 
man well, 


SCIENCE AND THE LAW. 


Questions concerning methods of dealing with criminals will be discussed as 
of no less importance and equally fraught with dangers. The first article bearing 
on this subject, to be published in an early number, will be on the decline of our 
criminal jurisprudence, by a member of the New York’ bar. Ii will expose the 
urgent need of an infusion of scientific ideas into this exceedingly important branch 
of legal practice, and will present some facts illustrating the dangerous state into 


which it has fallen under the present antiquated systems. 


CURIOSITIES OF NATURE. 


No subjects more quickly and universally enlist attention or hold it longer than 
those of natural history. From the apparently inexhaustible store of novelties it 
affords, the curious blind fishes of North America—those remarkable products of 
retrograde evolution—are marked for early description in an article, accompanied 
by numerous illustrations, from the pen of Prof. Charles Figenmann, who has 
made a special study of these fishes and is the acknowledged authority respect- 


ing them. 
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THE ADVANCE OF WOMAN. 


Recognizing as one of the most striking social features of the life of the nine- 
teenth century the enlargement of woman's sphere and the extension of her privi- 
leges, the Popular Science Monthly will endeavor to keep abreast of this move- 
ment. Among its most interesting recent phases is the advance in Germany, 
one of the litest countries to yield to it, but where women are now gradually 
making their way into the universities and active life. The history of this strug- 
gle and the degree of success which has been achieved there will be described in 
an early article of rare interest by Mary Mills Patrick, President of the American 
College for Girls at Constantinople. 


COLONIAL QUESTIONS. 


The important political questions arising through our recent acquisition of out- 
lying territory will receive considerable attention. Two articles which will appear 
in early numbers, under the title Colonies and the Mother Country, take up the 
question of their proper relations. 


MORALS AND EXPEDIENCY, 


The drink evil, and vivisection, two of the most pressing moral questions now 
engaging the attention of society, are scheduled for early treatment; and we have 
already arranged for several articles taking up important questions connected 
with modern religious tendencies. 


EDUCATION. 


Of equal importance with all these branches of knowledge, and an essential 
prerequisite to receiving and rendering them available for use, ts education. The 
Monthly has in the past given this subject prominent attention and preference, 
and will continue to do so. We have always aimed to make the articles in this 
field not only of general philosophical interest, but more especially to select 
subjects and modes of treatment which should be suggestive and_ practically 
valuable to the working Lerehier. 
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The North American Review for 1900 


HOSE who have followed the course of Tins NortTir AMERICAN REVIEW 
since it came under the present management in May of this year need not 
be told what they may confidently expect to find within its covers during 
the coming year. It is due, however, to the many thousands into whose 

hands this circular will come as a first indication of the purposes and accom- 
plishments of the magazine, to afford, as nearly as may be, the saine basis of 
expectation. 

Following is a partial list of the articles which have appeared in the 
Review during the past seven months: 


POETRY 


A Channel Passage—1355, Hawthorn and Lavender—Songs and Madrigals, 
ALGERNON CHARLES SWINBURNE W. E. HENLEY 


‘““A Carol of Birds” and Other Poems, Nora JOprer 


LITERATURE 


The New Poetry, WILLIAM DEAN HOWELLS — Girls’ Novels in France, YeTIA BLAZE pe Bury 
The Present Literary Situation in Irance. The Pleasures of loverty, MAX OTRELL 
JIENRY JAMES The Story of a Helpful (Queen, CARMEN SYLVA 


y 


The Literary Movement in Ireland, W. I. Yeats 


ART 


The Tercentenary of Velasquez, CHARLES WinBLEY — The Picture Gallery of the Hermitage, 
A Century of Salons, ELIZABETH ROBINS PENNELL. CLAUDE PHILLIPS 


SCIEN TIFIC 
Wireless Telegraphy, G. MARCONI — Its Scientific History and Uses, Prof. J. A. FLEMING 
Automobilism in France, MARQUIS DE CIEASSELOUP-LAUBAT 


THE DRAMA 


Vhe Dramatic Festivals of Orange, Censorship of the Stage in England, 
JULES CLARETIE G, BERNARD SHAW 


RELIGIOUS 


‘The Practice of Confession in the Catholic The Rebellion against the Royal Supremacy, 
Church, The Rev. R. PF. CLarkr, S. J. The Ear oF PORTSMOUTH 

‘The .\wnostic's Side, Robert G, INGERSOLL = Tlow the Ritualists Harm the Church, 

Inversoll’s Influence, Rev. Dr. TeENkY M. Fir.p The Rt. Ton. AnriurR J. BALFouR 


The Zionist Movement, Prof. Richarp GoTTruem  ‘*.Americanism,” True and I alse, 
The Keligious Situation in England, AN MACLAREN Kev. Dr. WILLIAM BARRY 


Commercial Mducation, The Curse in Education, Rrenrecca TPARDING DAVIS 
The Rt. Ilon. James Bryce, M.P. Our Public Schools, AL. Gi. VAN RENSSELAER 
American Universities, Epovakp Rop 


WOMEN 


oe . F ; : ‘ : : THE COUNTESS OF ABERDEEN 
The Woman's International Pariament, 5 € Setar omy 

( . ‘ ; ; . RASSANDRA VIVARIA 
The Reverses of Iritomart, KpMUND Gossk Kast Indian Women, Alrsi- bs ASSTEEL 


STs) 
“oe 


INTERNATIONAL TOPICS 


Arbitration and the Conference at The Hague: 
From an American Standpoint, SETH Low 
The Moral Aspect of War, Capt. A. T. Manan 
A Russian View, F, pE MARTENS 
In the Clutch of the Hlarpy Powers, 

R. M. JOHNSTON 
Universal Peace, Baroness BERTHA VON SUTENER 

The Peace Conference: Its Possible Practical 

Results, A DIPLOMATIST AT THE TIAGUE 


China and the Powers, Lord CHARLES BERESFORD 
The Imbroglio in Samoa, TleNRY C. Ibe 
A Plea fora Russo-Ameri- ( Prince E.QoKINrOMSKY 
can Understanding, (ViapmMix Ho_MstREM 
Fix Ortente Lux—A Rejoinder, ARCHIBALD LITTLE 
America and England in the Far East, 
The Rt. Ion. Sir CuArRLes DILKE 
The Alaskan boundary, Prof. J. B. Moore 
Work of the Joint Iligh Commission, 
A CANADIAN LIBERAL 


THE WAR IN SOUTH AFRICA 


Historical Causes of the War, 
The kt. Ilon. JAMES Bryce, M.P. 
(U7th a Colored Map of Sout of War.) 
KARL BLIND 
Max Norpbau 
SYPNEY BROOKS 


The War and European Opinion, 
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A Vindication of the Boers, A DIPLOMAT 
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The Foreign Service of the United States, 
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Jorn BARRETT 
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Conditions and Needs in Cuba, 
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Securing the Gold Standard by Law, 
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The French Press and the Dreyfus Case, 
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The Outlook for Carlism, 
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Present Aspects of the Dreyfus Case, 
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Anti-Trust Legislation, 
Legal Aspect of Trusts, 
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The Decline of British Commerce, A. MAURICE Low 
Five Years of American Progress, M. G. MULHALL 
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Social Tendencies in America, 
Bishop IlENry C, PoTTEeR 
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Golf from a St. Andrew's Point of View, 
ANDREW LANG 
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Constitutional Conflict in Finland, 
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Cloth, 40 cents. 
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Education Series.) t2mo. Cloth, 
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Organized in 1880 Alcohol 
for the and 
special Medical Opium 
Treatment of ‘ 
Inebriates. 


LEGANTLY situated in the suburbs of the city, with 
a4 every appointment and applianee for the treatment 
of this class of eaves, including 7urkish, Russian, Roman, 
Saline, and Medicated Baths. Each case comes under the 
direct personal care of the physician. Experience shows 
that a large proportion of these cases are curable, and 
all are benefited from the application of exact hygienic and 
scientific measures. This metitution is founded on the 
well-recognized fact that Inebriety is a disease and curable, 
and all these cases require rest, change of thought and 
living, ete. 


At Murray Hill Hotel, New York city, the second Tues- 
day of each month, from 12 to4 p. mM. 


Applications and all inquiries sbould be addressed 


T. D, CROTHERS, M.D,, 


Snp't Walnut Lodge, Hartford, Conn, 
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THE NATIONAL ORE & REDUCTION CO., Durango, Mexico. 
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Mention 


* APPLETONS’ PoPULAR SCIENCE MONTHLY.”* 


ee i oe he | 


aa : ore, LIGHT 


B] 


Tht Renee aee ee 


VIGOR asd 
BEAL CE 


follow the use of 


ont of order, HO Clem. a 
iculs to spill, vo dane © 
per evenamonsexplo- 
sives, For tlash or can- 
tinuous light. A child 


| 


ewe 


can operate it. Practieu, useful. economreal Price 


ra 
inte 


LE A APR ARARA ER AR 


el complete, by mail, 83.30. 027 Particulars Free, 
fel JAMES S. BARRON & CO., General Electrical Supplies, 
(2) 24-30 Hudson Street, NEW YORK, 
: OFA ‘hy C 4S PPP IAPR ARE IPPPLPPPIBP LP 
! iS 
DNESS PREVENTED 
ae Perfect Fo ‘Tonic and Re- [e : 

El the Perfect Food, re ic and R fel The Absorption Treatment a Success, Nundreds 
fel storative, Which contains the nour- fel steeoss tis Heated tor aia discases of the eyes or hds 
fe : 3] Without kiite orrisk at ther homes and at our Sanita. 
E ishins clements of meat. fa | Tin, the Pirse-t aid most steeesstul iustituteon in 
fF] ie America. “Lonttictiotne (id Pamphiet Free. 
INVALIDS AND DYSPEPTIGCS, E THE BEMIS EYE SANITARIUM, Glen Falls, N. Y. 
if fl ae ee — ere — 
5 or anyone in an anemic state, find i ve | 
fl in Somatose the needed nourish- 
2] [e | 
fe ment and a restored appetite. a OF EDUCATION i 
(J ea _ o : 
fel Al druceists in 2-02., 1,, 14,and 1 lb tins. | Architecture 
ei Also the following combinations: Somatosc- Architectural Drawing? 
fe) Biscuit, Somatose-Cocoa, Somatose-Chocolate—eich See eee ee 
fel containing 10 per cent. Somatose. Very convenient Engineering : D Pace se 
f and palatable preparations. SF Surveying; Chemistry; 
if Pod dae ere te et Ned Sic Ee Plumbing; Book-keeping; 
[: J Atul size sample box tf Somatose mance on receiy Sy Shorthand; English 
ie of 35 sents by Ee Branches 

e 5 ; a 2 
ed FARBENFABRIKEN OF ELBERFELD €0., TAUGHT BY MAIL 
[e Sing averts © Fachenfabriken 40 Stone St., [2 7 ver ourses: 

a oS arents © at henfa n a We have helped thousands to bett tions 
TE vet, Fred. Bayer & Ca, Euberfeld, New York. el and salaries. Send fue free fireiilare, Gating q 
ar att aes ent pal patreten a ratcaat tra -appRaneraely the subject in which you are interested. 

JSS SS SL SL Sy SL ee Se) wae | end Te} =t 


g) TUE (INTERNATIONAL CORRESPONDILAVEE SCITOOLS, | 
Box 1165, Scranton, Pa. 


GOING ABROAD? inecus> panne eww ey 


Escorted Tours. NEW EDITION, REVISED AND ENLARGED. 


The Care and Feed- 
ing of Children. 


A Catechism for the Use of Mothers 
CH CRHAPCH Ss ANUESCS Be 
Paina? HOLT,” ND, Professor 
of Diseases of Children in the New 
York Polyclinic, Attending Physt- 
cien to the Babies’ Hospital, ete. 


é wie SOCHEMERE sac 
December, January, and February to France, Italy, Paris 
ant London, so lays, £310. and 67 Diys, $4 5. 
January27. Me ary so. te Trike, Va? 
TINK, Durkey, and Greece, 76 Days, S600, 
and a3 Lays, Ber2o. 
Also other tours; programmes post free. 
Nile Tours by newest, finest steamers, 


“yy ~ a 
S171.50. 
Apply at onee. 
Independent travel tickets everywhere, 
“Tourist Gazette, roo paues, on travel, s-cent stamp. 


HENRY GAZE & SONS, 
220 So. Clark St., Chicaro, + + 113 Broadway, New York 
FOB. EAVES, Agent. 206 Washington St.. Boston, Mass. 
ADAMS & HOWLAND, Agents, [4 So. Broad St., Phila., Pa. 


THE INSECT WORLD. 
By C. M. WEED. 
Appletons’ Home-Reading Books. 


izmo. Cloth, 50 cents. 


Orisinally prepared for use in the Training School for 
Nursery Maids com ected with the Fabtes’ Tlo-pital, New 
York, this manual was el:loated in ways suggested hy ex- 
perience, and published by request of numerous persons in- 
terested, Tt will be found exceedingly useful not only in 
similar institatiens. but to mothers. either for themselves or 
to be put in the hands of the ordinary (uniained) child's 
nurse. ‘The anthor’s stavding as a successiul specialist, of 
wide experienee in children’s diseases, guarantees the 
chareter of the hints and instructions given, ‘The present 
edition has been revised and enlarged, and, while retaining 
the principal & atures of the earher edition, will present much 
fresh information on the sul jeet. 


r2mo. Cloth, 60 cents net, 


In this volume a collatoration of the best) modern 
writers, cach treating the top’e relating to the general sub- 
jectof the hook with which he is best acquainted and has to 
some extent at least made his specialty, results in a hte 
treatise well worth any reader's lime and attention, 
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EDUCATION BY MAIL 
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Mining, and Civil) Fngineering; 
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THE UNITED CORRESPONDENCE SCHOOLS, 
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THE KORONA CAMERAS 


The attention of connois- 
seurs is directed to the en- 
tirely modern equipment of 
these superior Cameras, nota- 
bly the New Patent Focus- 
sing Back (requiring no focus- 
sing cloth) and the ’g9 Model 
Korona Shutter. ’ 

These cameras are made in 
all styles and prices, alle 
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gaining in public favor. 

Send foran Illustrated 
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Civil War. 


By CHarirs A. Dana. With Portrait 
and Index. Large rzmo. Gilt top, 
uncut, $2.60. 

D. Arpleton and Company, 72 Fifth Ave., N.Y. 
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A QUARTERLY JOURNAL 


For the Scientific Discussion of Economic, 
Political, and Social Questions. 


Boston Herald, 

‘A periodical full of vigorous and strong articles.” 
Episcopal Recorder. 

“Vhis substantial Review is conducted with great 
ability, and meets a special need in the literary world.” 


Cutaloyue—Free, Se 


GUNDLACH OPTICAL CO. 
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PRESENT SALES, TWO MILLIONS A WEEK. 


FOR BILIOUS AND NERVOUS DISORDERS 


euch as wind and Pain in the Stomach, 
Giddiness, Fullness after meals, Headache, 
Dizziness, Drowsiness, Flushings of Heat, 
Loss of Appetite, Costivencss, Blotches on 
the Skin, Cold Chills, Disturbed Sleep 
Frightful Dreams and all nervous ane 
Trembling Sensations. THE FIRST ONE 
WILL GIVE RELIEF IN TWENTY MINUTES, 
Every sutlerer will acknowledge them to be 


WONDERFUL 
MEDICINE 


They promptly cure Sick Headache 
For a Weak Stomach, Impaired Diges- 


EDITORIAL BOARD: 
Henry W. FARNAM, ARTHUR T. HADLEY, 
W. F. BLACKMAN, E. G. BOURNE, 
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tion, Disordered Liver in Men, Women or 
Children Ripans Tabules are without a 
rival and they now have the largest sale of 
any patent medicine in the world. 


WANTED 


A case of bad health that R'I'P:A’N'S will not bene- 
fit. RP A‘N’S, 1U for 5 cents, or 12 packets for 48 
cents, may be had of all druggists who are willing 
to sell a low-priced medicine at a moderate profit, 

They banish pain and prolong life. 

One gives relief. Accept no gubstitute. 

Note the word R'T’P’A‘N’'S on the packet, 

Send 5 cents to Ripans Chemical] Co.. No 16 Spruce 
8t., New York, for 10 samples and 1,000 testimonials, 
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Single number- - - - - - - ato 
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Feeruvary, May, Aucust, Novemper. 


Seven volumes of THE YALE REVIEW ate now com- 
pleted. They will be sent to new subscribers at the 
reduced price of $1.co per volume, unbound. —.\ speci- 
men copy will be sent free. 


TUTTLE, MOREHOUSE & TAYLOR, Publishers, 
NEW HAVEN, CONN, 
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Look these subjects over @ 


@ @ and see if they interest you. 
They are the topies thus far discussed by President George Gunton 


in the Institute Lecture Course for 1898-99, and are published 
monthly in the . WO ater "Bee ee Val aT Sh 


(GUNTON INSTITUTE BULLETIN. 


THEY ARE AS FOLLOW: 
Our Country 


How Shall our New Possessions be Governed ? 
Need of Political Education 
Political Parties and Popular Government 
Our Municipal Problems 
The State’s Relation to Labor 
Political Duty The State’s Relation to Capital 
Taking the Philippines 
Lessons of the Election 
Western View of the East 
Eastern View of the West 
The Treaty of Peace 
The Open Door in the Philippines 
The Path of Progress (H. Hayes Robbins) 
The Rights and Wrongs of Trade Unions 
America’s Opportunity 


Of course it Is understood that these are merely the subjects for the 
first seventeen lectures. ‘There are nineteen more to 
follow, making a total of thirty-six lectures in the course 
for the year. "The Bulletin contains a verbatim report of them 
all, and also the questions and answers folluwing. ‘The sub- 
scription price is only 


Po DOERAK A YEAR, 


and the Bulletin reaches subscribers each week as the lectures are delivered. Please send 
subscriptions, or requests fur samples, direct to the 


GUNTON INSTITUTE BULLETIN, 
41 Union Square, New York City. 
N. B.—When the BULLETIN is subscribed for in connection with GUNTON'S MAGAZINE 


the combination price for the two is TWO DOLLARS AND A HALF per year, instead of 
Three Dollars, the regular price. 


A HISTORY OF 
American Privateers. 


By EDGAR STANTON MACLAY, A.M., 


Author of A History of tHe Untrep States Navy.” Unitorm with “fA Plistory ot 
the United States Navy.” 


One Volume. Illvstrafed. 8vo. Cloth, $3.50. 


THE AFFAIR OF THE GASPE, 
FROM A PAINTING IN THE POSSESSION OF THE RHODE ISLAND HISTORICAL SOCIETY. 


FTER several years of research the distinguished historian of American sea power pre- 
- oat 

sents the first comprehensive account of one of the most picturesque and absorbing 

phases of our maritime wartare. The importance of the theme is indicated by the 


fact that the value ot prizes and cargoes taken by privateers in the Revolution was 


three times that of the prizes and cargoes taken by naval vessels, while in the War of 

1812 we had five hundred and seventeen privateers and only twenty-three vessels in our n: LIV y'. 
The intimate connection between privateers and the navy, the former servi eeoften as a thuning 
schooi for the latter, is brought out in the author's narrative. From forgotten monographs, the 
records of historical societies, from unpublished log books, and from descendants of neted priva- 


teersmen, he has obtained intimate and vivid accounts of the fitting out of es essels, the inet- 
dents of their voyages, and the thrilling adventures of the brave sailors who manned th 
Mr. Maclay’s romantic tale Is accompanied by reproductions of coptemporary pletures, pottratts, 
and documents, and also by illustrations hy Mr. George Gibbs. 


D. APPLETON AND COMPANY, NEW YORK. 
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THE LEADING 
Spanish Dictionaries. 


Scoanes Neuman and Baretti Spanish Dictionary. 


A Pronouncing Dictionary of the Spanish and [english Languages, with the 
addition of more than 8,o00 Words, Idioms, and Familiar Phrases. In Two 
Parts: Part 1, Spanish-lenglish; Part IH, Ienglish-Spanish. 1310 pages. 
By MARTANO VELAZQUEZ DE LA CADENA. Large 8vo. Cloth, $5.00. 
Velazquez’s Dicuonary, composed from the Spanish dictionaries of the Spanish Academy, 
Terreros, and Salva, and from the English dictionaries of Webster, Worcester, and Walker, 
is universally recognized as the standard dictionary of the Spanish language. A unique 
and valuable feature of this dictionary is that it contains many Spanish words used only in 
those countries of America which were formerly dependencies of Spain. 
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Scoanes Neuman and Baretts Spanish Dictionary. 
Abridged by VELAZQUEZ. A Dictionary of the Spanish and English 
Languages, abridged from the author’s larger work. $47 pages. 12mo. 
Cloth, $1.50. 
This abridgment of Velazquez's Spanish Dictionary will be found very serviceable for 
vounger scholars, travelers, and men of business. It contains a grcat number of words be- 
longing to articles of commerce and the natural productions of the Spanish-American re- 


pubhes, together with many idioms and provinetalisms not to be found in any other work of 


this kind. 
Ba 


el Dictionary of the Spanish and Fneltsh 
Laneuages. Containing the latest Scientific, Military, Commercial, Tech- 
nical, and Nautical Terms. Based upon Velazquez's unabridged edition. 
genio: ‘Cloth, 41,00. 
This Dictionary, which is of a convenient size for the pocket, has proved very popular, 
and will be found an excellent lexicon for the traveler's handy reference. 
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Spanish-and-lnelish Mictionrary. 
In Two Parts. Part I, Spanish-and-English; Part I, Ienglish-and-Span- 
ish. By T. C. Meapows, M. A., of the University of Paris. 18mo, 
Tale saath, 2:00. 
This Dictionary comprehends all the Spanish words, with their proper accents, and 
every noun with its 


ecnder, 


D. APPLETON AND COMPANY, Ptpeisuirs, New York, Boston, CHICAGO. 
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MR. BULLEN’S NEW BOOK 


THE LOG OF A SEA- WAIP 


Being recollections of the First lour Years 
of my cea Life. “By Frank la Brien, 
[Gree author. of 8 Bie (Criisévor 
the Cachalor’”’ and * Tdwlls-of the-sea.” 
Illustrated. Uniform I[¢dition. = 12mo. 
Cloth sues O: 

«<< So strong, original, and thrilling as to hold caprive 


the attention of the mature as well as of the youthful 


reader.’ —Philadelphia Ledger. 


OTHER BOOKS BY MR. BULLEN 


IDYLLS OF THE SEA. t2mo. Cloth, $1.25. 


THE CRUISE OF THE CACHALOT, ROUND THE WORLD AFTER 
SPERM WHALES. Illustrated. 12mo. Cloth, $1.50. 


D. APELELON AND COMPANY, NEW YORK. 


A VERY OLD MAN 


1808-1897 
’ ~" BY JOHN SARTAIN 
Shox, S. % Illustrated. I2mo. Cloth, $2.50 


eg simple and = direct in 


style, embellished with copies of 


e a rare old) prints, portraits and reproduc- 
a 2 33 | “tions of Mr. Sartain’s best-known engrav- 
ae ings, full of information concerning the 
" engraver'’s art, this volume is one of the 
y Ate most important and delightful books ot 
Miadldd iti the year.”—Philade ee Ledger. 


BOOCECOCESESOSSHSOSSCCESEORSSSSSECESVCSESESESSOSCCSSSESSCEVESCOODCCSO 
SCOSSCOSCECS SSC COSTISOSOFOOCRASCOCSOOVECLCSOSO®CVEvCVFCSHVCEGCCCOCCSECOCCCEBZECCLSCSECSE 


D. APPLETON AND COMPANY, NEW YORK. 
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THE SANITARIAN 
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A MONTHLY MAGAZINE, 
established in 1873. 


“Tre Sanivantan for Tune, 1892, contains a life-sketeh of its venerable and 
distinguished editor, Dr. AJ N. Bell, and several contributions upon ‘The 
triumphs of preventive medicine’ in the interest of which Dr. Bell hag labored 
sv long and so successfully * * * No one has been so long, so patient and 
so persistent in awakening publie attention to an interest in this cause. No one 
has filled so imany positions demanding skill in’ practical work. No one has 
been more successful in practieal work under great difficulties. The writer of 
the article is Dr. Stephen Smith, the eminent surgeon and author.’’— Tennessee 
state Board of Health Brdletin. 


Based at the outset upon medical knowledge and sanitary serviee, over an 
extensive tiehl of observation in various climates in different quarters of the 
world, large experience in dealing with epidemie diseases, and practical sanitas 
tion for the maintenance of health under the most trying cireumstances: 


“The Sanitarian is °?’— 


AS OTHERS SEE IT— 


The American authority for evervthing appertaining to the healthful eon 
dition of the people at large The contributions are frome medical men whose 
writings are accepted as authority,” (Virgo Chronicle), The best sanitary 
pubheation mp America,’ CWississippi Paley Medical Mouwthlyy; “Easily main 
Talus its superiority. over all similar publications,” Ciledical World); “Has 
geeomplishedl more good than alb of the other sanitary papers put together,” 
Hydrantic and Sanitary Plonbery, The value of a good sanitary publication 
ean hardly be estimated. The superior of Tue Sanitarian we have never seen,” 
(The Free Methodishy: ° Vhe editor, Dro ALN. Bell, is well known to the mereantile 
cConmiuinity for his co-operation with the merchants in quarantine reform, and to 
his profession asa leader in sanitary seienee,’? (N.Y Jovernel of Commerce), 

“Pir SaNrrugan has been the exponent of the most progressive science of 
Aveione tor more than twenty vears,? (Lhe Living Church, 

Pwo volinnmes yearly. The volumes begin January and July; subscription 
at any thine, 

TERMS: $1.00 a vear. in advanee; 35 cents a number. SaMpLe Copies, 20 
eents ten two-cent Postage Stamps. 

me AV) correspondence and exchanges with Tae Sanrrarian, and all public 
cufions for review, should be addressed to the Editor, 

Dr. A. N. BELL, 
837 Clinton St., Brooklyn, N. ¥. 
ot 


APPLETONS’ 
GUIDE-BOOKS. 


EDITIONS. 


NEW 


Appletons’ General Guide to 
the United States. 


Edition of 1899. With numerous Maps 
and Illustrations. 16mo. Flexible 
morocco, with tuck, $2.50. (Part I, 
separately, New ENGLAND AND 
MippLE STATES AND CANADA; 
cloth; 75 cise: Part Li SOuUrHERN 
AND WESTERN STATES; cloth, 75 cts.) 


Appletons’ 


Guide=-Book to Alaska. 


By Miss FE. R. Scidmore. New edition, 


including an Account of the Klon- | 


dike, With Maps and- Illustrations, 
r2mo, flexible cloth, $1.00. 


Appletons’ 
Canadian Guide=Book. 


By Charles G. D. Roberts. A guide for 
tourist and sportsman, from New- 
foundland to the Pacific. With Maps 
and Illustrations.  t2mo, 
cloth, $1.25 

The Canadian Guide-Book has 
thorough revision this year at the hands of a resi- 
dent of Canada, who has devoted much time and 
labor to increasing the usefulness of the book. 


Appletons’ 
Dictionary of New York 
and Vicinity. 

With Maps of New York and vicinity. 

Square: 12ioy paper, so-cents. 

‘€* Appletonys’ General Guide-Book to the Unit- 
ed States and Canada’ has long been regarded as 
a standard work, and there can be no doubt that 
the new and entirely revised edition will be wel- | 
comed not only by foreigners, but by Americans, 


who every year show an increasing desire to know | 


more about their own country... . In the man- 
ner in which it covers an immense territory with- 
cut the omission of any important characteristic it 
is entirely without a rival."—Aostow Beacon. 


These books are for sale by all booksellers ; or they wilt 
be sent by mail on recetpt of price by the publishers, 


D. APPLETON AND COMPANY, 
72 Fifth Avenue, New Yor. 


flexible | 


| 
received a 


INSURE 


in the 


Travelers 


of Hartford, Conn. 


OLDEST, 
LARCEST, 
and BEST |;— 


DHA os ea0'ee 
Endowment, 
and ACCIdent 
.. Insurance 


OF ALL FORMS. 


Health Policies. 


Indemnity for Disability caused by Sickness. 


Liability Insurance 


Manufacturers and Mechanics, Contractors, and 
Owners of Buildings, Horses, and Vehicles 
can all be protected by policies in THE 
TRAVELERS INSURANCE COMPANY. 


Paid-up Cash Capital $1,000,000.00 
ASSETS $26,490,822.74 
Liabilities . .. 22,708,701.82 


EXCESS (¢22). « 3,701,120-02 


GAINS: 6 Months, January to July, 1899. 
In Assets : 51,184,380.28 
Increase in Reserves (bot dep’ts) 1,478,549.62 
Premiums, Interest, and Rents, 6 Months » 3,782, 423.85 


J. G. BAT TERSON, President. 
S. C. DUNHAM, Vice-President. 
JOHN E. MORRIS, Secretary. 
H. J.. MESSENGER, Actuary. 
E, V. PRESTON, Sup’t of Agencies. 
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teen ae VIN MARIANI, 


Mariani Wine, gives power to the brain, 
strength and elasticity to the muscles 
and richness to the blood. It is a pro- 
moter of good health and longevity. It 
makes the old young, keeps the young 
strong. Mariani Wine is indorsed by 
more than 8,000 American physicians. 
It is specially recommended for General 
Debility, Overwork, Profound Depression 
and Exhaustion, Throat and Lung Dis-= 
eases, Consumption and Malaria. 


Are You Worn Out? 


excellent, and am weil convinced of its 
quality. HENRY IRVING. 


MARIANI WINE, _niewenksown american composer 


The World Famous Tonic et ae =e 


; eae | 


for Body and Brain. 


Mariani Wine is invaluable for over- 
worked men, delicate women and sickly 
children. It stimulates, strengthens and 
sustains the system, and braces body 
and brain. 


MALARIA: Mariani Wine is a sovereign 
remedy for Malaria and La Grippe. 


SPECTAL OVFRER =: To those who will kindly write, mention- 
ing th, pobleatien to MARPANT & CoO), s2 West oth Street, 
New York ¢ will be sent. tree, book containing partraits with 2 
im t taut as, Maapre Princes, Cardinals, .\reh- When worn out, I find nothing so helpful 
wished personages indorsing Vin Mariani. as a glass of Vin Mariani, Teo brains 
workers and those who expend a great deal 
3 Mortimer Street. of nervous force, it is invaluable. 


JOHN PHILIP SOUSA. 


JOSEPH GILLOTDS NEW PENS. 


Extra <— Special 
Smooth- 1044 ake a 1047 eee Ease 
ness of se as of 
; 1045 VERTICULAR. 1046 VERTIGRAPH, P 
Point. Action. 


Suosen GILLOTT's 
& TENSITY FALCON 


1060 Fatcon, 


These pens have the extra smoothness of point, also the special ease and firmness of action required 
for careful business writing, or for the rapid scribbling of professional and literary men. 

For fine and extra-fine writing recourse may be had to the Gillott series of pens so long familiar to 
the people: 


303, 404, 170, 604 E. F., 332, 601 E. F. 
age The Standard Pens of the World. Chicago) 


Award 
91 John Street, - JOSEPH GILLOTT & SONS, 
NEW YORK. HENRY HOE, Sole Agent. 


Ferro-Nickel Manganese 


For CUDOLA, CRUCIBLE, or LADLE USE, is the only Low- 
Priced bul High-Grade Alloy thal does convert Hard White 
Iron info Soft, Ductile Steel Castings. . o w 8 oo ao & 


A sample keg, 100 pounds, shipped for (rial to any responsible foundryman, 
at 10 cents per pound. From the DURANGO IRON MOUNTAIN HIGH-GRADE 
NICKEL AND MANGANESE, under Mexican Patents, bye Co a od 


The National Ore & Reduction Co., 


DURANGO, MEXICO. 
Stahiknecht: y Cia, yee ee amen ones 


HOWARD CHEMICAL WORKS, | THE S. OBERMAYEDR CO., 
Agents, Agenls, 


Howard Slalion, St. Lovis, Mo. ! Cincinnati, Ohio. 


Mention ‘ APPLETONS’ PorprLaR SclENCE Montnuuiy,” 


ROYAL | 


The Absolutely Pure 


BAKING-POWDER 


Made from Grape 
Cream of Tartar. 
Baking powders made from alum and other 


harsh, caustic acids are lower in price, but 
inferior in work and injurious to the stomach. 


ROYAL BAKING POWDER CO., 100. WILLIAM ST., NEW YORK, 


This machine will work 
as no other typewriter 
works -— more easily, 
more swiftly, longer and 
better—because it’s a 


Remington 


WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 


MOLLER'S OIL 
... IS DIFFERENT 


from other cod-liver oils, as it is NEVER 
SOLD IN BULK. It is bottled when manufac- 
tured, thus passing direct to the consumer 
without the possibility of adulteration. 


EACH BOTTLE OF 


Peter Moller’s 
Cod-Liver Qil 


bears on the label, in perforated letters, 
the date of manufacture, so that the pur- 
chaser may always insist on having oil of 
the latest season's production, and know 
that he is getting it. 

Moller’s Cod-Liver Oil is put up 
only in flat oval bottles, and bears our 
name as sole agents. 


Schiefielin & Co. New York. 


Vou. LVI. ESTABLISHED BY EDwaRD L. YOUMANS. [No. 4. 


APPLETONS’ 


POPULAR SCIENCE 


MONTHLY. 


EDITED BY WILLIAM JAY YOUMANS. 


FEBRUARY, 1900. 


South Sea Bubbles in Science. Prof. Jonn Trowsrince. 401 


What makes the Trolley Car go. II. (Illustrated.) WILLIAM Baxter, Jr, C. EB. 408 


Is the Christian Religion Declining ? Rev. CoarLes Auaustus Briaas, D.D. 423 
A Century of Geology. Prof. JosepH Le Conte. 481 
The Applications of Explosives. (lllustrated.) Prof. Cuarues E. Munror. 444 
A Year’s Progress in the Klondike. (Illustrated.) Prof. ANGELO HEILPRIN. 455 
Decline of Criminal Jurisprudence in America. Gino C. Speranza. 466 
The Blind Fishes of North America. (Illustrated.) Prof. Cary H. Eicgenmany. 473 
The Man of Science in Practical Affairs. Prof. F. W. Cuarke, 487 
Forenoon and Afternoon. Cnartes F, Down, Ph.D. 492 
President Jordan’s ‘“ Neminism.” A. Paneioss, 494 
Correspondence: Faith and Knowledge.—Fiske’s Views compared.—The Location of 
WADIA ve oak wey ab 4 eRe Bae OEY bas DERAT EWE bese eNe aS 497 
Editor’s Tables The War Spirit.—Language and Life............. 00.0 cece eee eeee 501 
PrAS Mes Ol SCIEN Os paliacl. ayes alanis Sd Gale NOG OR Sah OLE ww AAG AGMA RG 505 


DD, APPDEETON AND COSLPANY, 
NEW YORK: 72 FIFTH AVENUE. 
LONDON: 25 BEDFORD STREET (Covent GARDEN). 
SIncLE NuMBER, 20 CENTS. YEARLY SUBSCRIPTION, $3.00. 


Coprricnar, 1900, ny D. APPLETON AND COMPANY. 
Entered at the Post Office at New York, and admitted for transmission through the mails at second-class rates. 


ILLAN Tanti 
Te oMPany’s New Scientific Books. 


NEW WORKS FOR THE LIBRARY ON CHEMISTRY. 
FOR THE TEACHER, STUDENT, OR PRACTICAL CHEMIST. 


Outlines of Industrial Chemistry. An Introduction to Physical 


A Text-Book for Students. By FRANK ITALL Chemistry. 
TuorP, Massachusetts Institute of Tech- By JAMES WALKER, D.Sc., Ph. D., Professor of 
nology. Cloth, 8vo, $3.50. Chemistry, University College, Dundee. 
Cloth, 8vo, $2.50 net. 


“] have examined it carefully and think it a most 


excellent book, meeting a want I have long felt in my An explanatory book aiming to aid the student in 

higher classes. I have introduced it in this year's making practical application of the truths of physical 

classes. “CyaRLEs E. Coates, JR., PH. D chemistry, instead of keeping it asa subject apart by 
z : i ’ oy ody 


: ae é _c) | itself, and thereby failing to obtain much material help 
“ Professor of Chemistry, Loutstana State University, from the new discipline. 


THE LIQUEFACTION OF GASES. 


Just veady. Its Rise and Development. Cloth, r2mo, $1.50. 


By WitLetr LepLey HARDIN, Harrison Senior Fellow in Chemistry, University of Pennsylvania. 
‘The object of this little volume is to present a complete history, easy of comprehension, of the develop- 
ment of the methods employed in the liquefaction of gases (among others, air and hydrogen). While the 
book has been written in a popular-science style, an effort is made to make it of value to those who are 
especially interested, by giving references to the original literature, though inaccessible to the majority of readers.” 


The Soluble Ferments and Fermentation. Manual of Bacteriology. 

By J. REyNoLps GREEN, Sc.D., F.R.S., Trinity By ROBERT MUIR, M.D., F.R. C. P. Ed., Professor 
College, Cambridge, Professor of Botany to the of Pathology, University of Glasgow ; and JAMES 
Pharmaceutical Society of Great Britain, etc. Ritcuie, M.D., Lecturer on Pathology, Univer- 

Cambridge Natural Science Manuals, sity of Oxford. Second edition, With one hun- 


dred and twenty-six Illustrations. 


Cloth, 8vo, $3.00 net. /zst ready. Cloth, Cr. 8vo, $3.25 net. 


JUST READY. 


THE REFRACTION OF THE EYE. 


Including a Complete Treatise on Ophthalmometry. A Clinical Text-Book for Students and Prac- 
titioners. By A. Epwarp Davis, Adjunct Professor of Diseases of the Eye, New York Post- 
Graduate Medical Schocl and Hospital; Secretary of the New York Ophthalmological Society, ete. 
With 119 Engravings, of which 97 are original. Cloth, 8vo, $3.00 net. 


Written to demonstrate the clinical and practical use of the ophthalmometer, and to record the advances 
made in the science and practice of the refraction of the eye. 


THE CYCLOPEDIA OF AMERICAN HORTICULTURE. 


Edited by L. H. BatLey, Cornell University, Editor of 7he Garden Craft and Rural Science Sertes, and 
author of popular yet authoritative works on Agriculture, Botany, etc. In 4 volumes. 
Volume [ yust ready. $5.00. Sold only by subscription for the set. 
Work is actively progressing on this Cyclopedia, which is expected to be completed during this year, in four large volumes. 
Full descriptions will be given of all species of plants im the trade in North America, and supplementary lists will be added of 
species which are of secondary or incidental importance. Full cultural and practical directions will also be given. Articles are 
to be written by experts, and published over their names, Copious citations will be made to literature, The illustrations, num- 
bering over two thousand, will be original and artistic, as in all Professor Bailey's publications. ‘The work is expected to be 
terse and condensed, in order to cover a very wide end representative range of American Horticulture. 


RURAL SCIENCE SERIES. NEW" VOLUMES. 


KING. Irrigation and Drainage. By F. H. Krxc, Pro- ROBERTS. The Farmstead. The Making of the 
fessor of Agricultural Physics, University of Wisconsin, Rural Home and the { ay-Out of the Farm, By 
author of The Soil.” Just ready. Cloth, $1.50. 1. P. Roverts, Cornell University. Nearly ready, 


IN PREPARATION FOR EARLY ISSUE, 


BAILEY. Principles of Vegetable BREWER. Principles of Stock FAIRCHILD. Rural Wealth and 
Gardening. By L. H. Baivey, Breeding. By W. H. Brewer, Welfare. By Grorce T. Fatr- 
Editor of the Senes, Yale University. cniLp, Berea College. 


Fach is the work of an expert specialist, under Professor Bailey’s editorial supervision, to insure the proper relation of vol- 


umes, and will be found readable, clear-cut, practical, and thorouchly up to date, treating its topics in a plain but comprehensive 
way from the same general standpoint of combining science and practice. 


Special Medical and Surgical Books are also in preparation for publication during February, if not before. The 
already standard System of Medicine, edited by Dr. Allbutt, will he completed. Stonham's Manual of Surgery, Litienthal’s 
Imperative Surgery, Oppenheim's Diseases of Childhood, and Fuller's Diseases of the Genito-Urinary System are a few which 
pracucing physicians should add to their reference hbraries, 


THE MACMILLAN COMPANY, 66 Fifth Avenue, New York City. 
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The National Geographic Magazine 


A JOURNAL OF GEOGRAPHY, 
Physical, Commercial, Political. 


EDITOR: 
JOHN HYDE, 
Statistician of the United States Department of Agriculture. 
ASSOCIATE EDITORS: 


A. W. GREELY, Chief Signal Officer, U. S. Army. WILLIS L. MOORE, Chiefof the U. S.Weather Bureau. 
W J McGEE, Ethnoloyist in Charge, Bureau of Ameri- | H. S. PRITCHETT, Superintendent of the U.S. Coast 
can Ethnology. and Geodetic Survey. 
HENRY GANNEMT, Chief Geographer, U.S. Geologi | MARCUS BAKER, U.S. Geological Survey. 
cal Survey. |O. P. AUSTIN, Chief of the Biieau of Statistics, U.S. 


C. HART MERRIAM, Chief of the Biological Survey, 


U.S. Departinent of Agriculture. ELIZA RUHAMAH SCIDMORE, author of “ Java, 
DAVID J. HILL, Assistant Secretary of State. the Garden of the East,” etc. 


CHARLES H. ALLEN, Assistant Secretary of the CARL LOUISE GARRI»¢ YN, Principal of the Phelps 
Navy. | School, Washington, D. C. 
ASSISTANT EDITOR: 
GILBERT H. GROSVENOR, Washington, D.C. 


The corps of contributors of The National Geographic Magazine comprises nearly every United States citizen 
whose name has become identified with Arctic exploration, the Bering Sea controversy, the Alaska and Venezuela 
boundary disputes, or the commercial and political questions arising in connection with the new possessions of the 
United States, Through the cordial co-operation of the diplomatic representatives of foreign nations at Washington, 
it is able to present the latest and most authentic geographic information from other countries. 


Annual Subscription, $2.50. 25 Cts. a copy. Three Months’ Trial Subscription, 50 Cts. 


Requests for Sample Copies should invariably be accompanied by Twenty-five Cents. 


CORCORAN BUILDING, = WASHINGTON, D. C. 


Treasury |}epartment. 
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Founded by E. LITTELL in 1844. 


pill LIVING AGE 


“Made up of every creature’s best.” 


A Weekly eS of Contemporary Diteraturee and Thongbt. 


Published — | As Heretofore 
Every Saturday THE LivING AGE will continue to supply its readers 
and giving about with the Choicest of the Best, the Most Valuable 
3500 pages a year Thought of the time. 
of the Each Weekly Number 
VW ’ Contains sixty-four pages, in which are given, without 
orld S abridgment, the most interesting and important contri- 
Best butions to the periodicals of Great Britain and the 
° | Continent, from the weighty articles in the quarterlies 
Literature to the light literary and social essays of the weeklies. 
wepadiOe All Departments 
Science and Art of knowledge and discussion which interest intelligent 
Biography | readers, with tiction and -poetry, are represented in its 
Politics | ee 
Discovery Original Translations 
Public Affairs | of ayes articles from Continental sources are made 
‘ oe. 1 expressly for the magazine by its own staff of trans- 
Literary Criticism hore: 
Fiction and Po | 
ryt Ore | A Short Story 
Popular, yet of and an instalment of a serial story appear in each issue. 


Permanent | 4 Monthly Supplement 


Val ule presents readings from the most important new books, 
| editorial notes on books and authors, and a list of the 
Indispensable to the books of the month. 
Intelligent Reader Published Weekly at $6.00 a year. Single numbers 15 cts. 
y J 


fee READ THES cee, 
In order to introduce THE LIVING AGE to the readers of Appletons’ Popular 
Science Monthly, not now on its subscription lists, the publishers will send the 
two magazines, each one year, postpaid, for $7.50. This offer is good only to 
absolutely NIEEW SUBSCRIBERS to The Living Age. 


Address THE LIVING AGE CO., P. 0. Box 5206, Boston, Mass. 
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THE ONLY “BOOK ON POERTO RIGO: 


j AND ITS 
Rico RESOURCES. 


A 
* 
5 ee 


BEALS 


IN THE CANE-FIELD, 


A book for Travelers, Investors, and others, containing lull Ac- 
counts of Natural Features and Resources, Products, People, Oppor- 


tunities for Business, ete. By Freperick A. Oxer, author of “Camps 
in the Caribbees,” “ Crusoe’s Island,” ete. With Map and Hlustra- 
tions. 12mo. Cloth, &1.50. 


The Hon. Henry Cabot Lodge writes the author: 


«©You have brought together in a small space an immense amount of most valuable in- 


formation, which it is very important to have within the reach of the American 


people at this time.’’ 


The New York Evening Post: 


*¢ An orderly and intelligent account of the island. Mr. Ober’s book is both timely and trust- 
worthy.’ 


The Boston Globe: 
‘*The best authoritative and ‘evewitnessing’? book on this subject vet printed. . 2. . Mr. Ober 
describes in a definite, practical way its commercial, strategic, agricultural, financial, political, 

and geographical features, and furnishes just the information sought for by intending settlers.”” 


This hook is for sale by all booksellers or rt avill be sent by maid, on reccipt fp price, by the pubitshers, 
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MR. BULLEN’S NEW BOOK 


THE LOG OFA SEA-WAIF 


2S 


Being recollections of the First Four Years ii Ne 


as 


of anveSea Lite, By eaee Coben, 
fo ROG. S:, “author of “ Phe Cruise. of 
the Cachalot’” and ““Idvlls of the Sea.” 
Illustrated. Uniform Edition. — t2mo., 
Chothiesan 50: 


«© So strong, original, and thrilling as to hold captive 
fan & , 


the attention of the mature as well as of the vouthful 


bie 


Lila ded py frp ~dopp 
reader.’’—Philadelphia Ledger. 


Frank VP. BULLEN 


OTHER BOOKS BY MR. BULLEN 


IDYLLS OF THE SEA. 12mo. Cloth, $1.25. 


THE CRUISE OF THE CACHALOT, ROUND THE WORLD AFTER 
SPERM WHALES. Hlustrated. t2mo. Cloth, $1.50. 


D. APPLETON AND COMPANY, NEW YORK. 


REMINISCENCES OF 
A VERY OLD MAN 


1808-1897 


f BY JOHN SARTAIN 
re ‘I 
Sa oo fs, Illustrated. 12mo. Cloth, $2.50 
4 a: A 
ee ) ‘ . . . 
prions a DMIRABLY simple and direct in 
Biss: A Be style, embellished with copies of 
(ee 4 i rare old prints, portraits, and reproduc- 
—_: eer’ 4 tions of Mr. Sartain’s best-known engrav- 
| i : ines, full of information concerning the 


engraver’s art, this volume is one of the 
a = most important and delighttul books of 
the vear."—Pitladelphia Ledger. 
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DMOST ARTISTIC AND MOST ORIGINAL.” 


A, CONAN DOYLE’S NEW NOVEL 


A Duet, with an Occasional Chorus. 


By A. Coxan Doy tr, author of “Uncle 
Bernac,” “ Brigadier Gerard,” “ Rodney 
Stone,” etc. Uniform with other books 
by Dr Dovler. remo... Cloth S.50, 


“Charming is the one word to describe this volume 
adequately. Dr. Doyle’s crisp style and his rare wit 
and refined humor, utilized with cheerful art that is 
perfect of its kind, fill these chapters with joy and 
gladness for the reader.” —PAdladelphia Press. 

“<A Duet’ is bright, brave, simple, natural, deli- 
cate. It is the most artistic and most origina] thing 
that its author has done. . . . We can heartily recom- 
mend ‘A Duet’ to all classes of readers.”—Chtcago 
Times-flerald. 


“Tt is all very sweet and graceful.”"—London Telegraph. 
“A bright story, All the characters are well drawn.’”—London Jati, 


A. CONAN DOYLE, 


Ye BOOK THAT Wikk LIV 


David Harum. 


A Story of American Lite. By Epwarp 


Noyes Wesrcotr. 12mo. Cloth, $1.50. 


“David Harum ’ is, first of all, a thoroughly interest- 
ing bit of fiction, with a well-defined plot, a slender but 
easily followed ‘love’ interest, some bold and finely 
sketched character drawing, and a perfect gold mine of 
shrewd, dialectic philosophy.”—Sen Francisco Call. 

“The chapters are few in which one does not hear 
the voice of David Harum. His reminiscences, his 
horse-trading anecdotes, his home-brewed philosophy, 
have their own charm. Nor does he ever, in his most 
sustained harangues, ‘run to emptins,’ though his own experience declares that while 
‘the’s a good many fast quarter horses, them that can keep it up fora full mile is 
scurse.’ Realism has bored its thousands, but in ‘David Harum’ it has joined hands 
with delight."-—Wew York Nation. 

“The main character ought to become familiar to thousands of readers, and will 
probably take his place in time beside Joel Chandler Harris's and Thomas Nelson 
Page’s and Miss Wilkins’s creations.”"—Chicago Times- Herald. 

“Full of wit and sweetness.”— Baltimore Herald, 


EDWARD NOYES WESTCOTT. 


These books are for sale by all booksellers; or they will be sent by mail on receipt of price by the publishers, 


D. APPLETON AND COMPANY, 72 FirTH AVENUE, New Yorks, 
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“Aer iiel ANT eSOU CGE SS: | 


Double Uhread 


By ELLEN THorneycrorr Fow Ler, author 
s > 


of «Concerning Isabel Carnaby,” etc. 12mo. 
Cloth, sar: 


“Feven more gay, clever, and bright than ‘Concerning 
Isabel Carnaby.’ The characters are created by one who 
evidently knows all the variations of human nature, and who 
is as shrewd as she ts keenly observant.”—Soston Herald. 


MISS ELLEN T, FOWLER. “All that the fondest fancy could have painted as a 
successor to ‘Isabel Carnaby.’ A more bnlliant book could 
not well have been imagined, and withal, the conversations are natural, having none 
of that *shop-made’ character which is so often apparent in the talk of many clever 
modern novels. The plot is curious and ingeniously worked out, and the characters 
are well drawn, but it is the conversation that utterly enchants. . . . We learn more 
concerning human nature from Miss Fowler's book than from most moral treatises, 
and there is not a shade of ‘decadent’ influence to be found in all her wholesome 
pages. . . . Miss Fowler's book is a brilliant success, quite as brilliant as her former 
attempt.” — Baltimore Sunday Herald. 


“4 STRIKING AND TIMELY NOVEL.” 


The Mormon Prophet. 


By Lity DovGAatct, author of “The Mer- 
maid,” “The Madonna of a Day,” and 
“The ZemGeist: nemo: ‘Cloth, st. 50. 


“A striking story... . Immensely interesting and 
diverting, and as a romance it certainly has a unique 
power."—#oston Llerald. 


“In ‘The Mormon Prophet’ Miss Lily Dougall has 
told in strongly dramatic form the story of Joseph 
Smith and of the growth of the Church of the Latter- 
Day Saints, which has again come prominently before 
the public through the election of a polygamist to Con- 
vress. 2... Miss Dougall has handled her subject with LILY DOUGALL. 
consummate skill... She has rightly seen that this 
man’s life contained splendid material for a historical novel. She has taken no un- 
warranted liberties with the truth, and has succeeded in furnishing a story whose 
scope broadens with cach succeeding chapter until the end."—Wew York Ala and 
Ley 


f 


The hare for ale by wll booksellers» or they wil be sent by marl on recetpl of price by the publishers, 


ly. APPLETON AND COMPANY, 72 Firra Avenue, New YORK. 
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A NOVEL -OPRGNEIY YORK LIEGE: 


Averages. 


By ELeanor Stuart. 1r2mo, Cloth, $1.50. 


“The strength of the book is its entertaining pictures of human nature and its 
shrewd, incisive observations upon the social problems, great and small, which present 
themselves in the complex life of society in the metropolis. Those who are fond of 
dry wit, a subtle humor, and what Emerson calls ‘a philosophy of insight and not of 
tradition,’ will find ‘ Averages’ a novel to their taste. . . . There are tnteresting love 
episodes and clever, original situations. An author capable of such work is to be 
reckoned with. She has in her the root of the matter.’ —.Vew Vork Wail and Lxpress. 


“The author of ‘Averages’ has no need of striving after cleverness. It comes 
naturally to her.” —Chicago Times- Herald, 


BY THE AGTHOR OF DODG: 


<4 Mammon 
4. and Co. 


Rigs By Epwarp F. Benson, author of 
 . ‘ede. igmo,. Gloth.-simgo: 


“A novelof mark. Its character drawing 1s vigorous, 
its dialogue vivacious.’’—Literature, 


E. F. BENSON, 


“THE LATEST LONDON SUCCESS. 


A Corner of the West. 


By Epity Henrietta Pow Ler. 12mo. Cloth..S 3.06: 
paper, 50 cents. In Appletons’ Town and Country Library. 


“There are plenty of clever things in ‘A Corner of the West’ said by the char- 
acters and the author, but they are never too clever by half. Her people talk in an 
interesting way, but they are not forever trying to score off each other... . It 
matters extremely little what happens in a story so well written as this. All Miss 
Fowler's people are properly individualized. This is a book well out of the com- 
mon ruck.”—London Chronicle. 

These books are for sale by all booksellers; or they will be sent by mail on receipt of frice by the publishers, 


D. APPLETON AND COMPANY, 72 FiFTH AveNvE, NEW York. 
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“A THRILLING ROMANCE.” 


‘The White 
error. 


A Romance. By Féiix Gras. Trans- 
lated from the Provencal by Mrs. 
Catharine A. Janvier. Uniform with 
“The Reds of the Midi” and “The 
FELIX GRAS. Terror.” 16mo. Cloth, $1.50. 


“M. Gras writes history as well a sfiction, In this and in his love of the people, 
the true patriots, M. Gras is perhaps best likened to those admirable fictional his- 
torians, Erckmann-Chatrian. He is a far greater artist; he works in a field they left 
mostly untouched, but the analogy holds good. In these three France has a group of 
historical novelists of whom she may well be proud, and among them Félix Gras 
stands first, because the human interest of his stories is deeper, truer, more universal, 
and his grasp of the possibilities of plot, of the handling of intrigue, danger and 
escape, of devotion and of gratitude is masterly to the end. Among historical novel- 
ists Félix Gras has won high rank.’—New Vork Mail and Express. 


ANTHONY HOPE'S NEW NOVEL. 


‘The King’s 
Mirror. 


By Anruony Hopr. 12mo.  ITllustrated. 


Cloth. Sig 0. 


“Surpasses all his earlier ventures.” — Zendonu Spectator. 


“ Animated, graceful, delicate in humor, and perfect in 
taste."—Vew York Tribune. 


ANTHONY HOPE, 


“A strong book, charged with close analysis and exquisite irony ; a book full of 
pathos and moral iber—in short, a book to be read."—Daily Chrontcle, London. 


These books are for sale by all booksellers: or they will be sent ty mail on receipt of price by the publishers, 


Db. APPLETON AND COMPANY, 72 Fieri: Avenue, New York. 


LAL ES LPS AGS 


APPLETONS’ 
TOWN AND COUNTRY LIBRARY. 


Each, I2mo, paper, 50 cents; cloth, $1.00. 


‘*The beauty of Appletons’ Town and Country Library series is that one is always sure of being 
thoroughly entertained, no matter how much at random he may make his selection or what season cf 
the year it may happen to be.”— Boston /lerald, 


No. —. The Gentleman Pensioner. 
By ALBERT LEE, author of ‘* The Key of the Ifoly House.’ 


The scene of this admirable historical romance is laid in the tumultuous England of the sixteenth 
century, at the time when the plots of the parti-ans of Mary Stuart against Elizal eth seemed to be ap- 
proaching a culmination, The hero, Queen Elizabeth’s confidential messenger, has a trust to execute 
which involves a thrilling series of adventures. This stirring romance has been compared to ** A Gentle- 
man of France,” and it is safe to say that no reader will find in its pages any reason for flagging interest 
or will relinquish the book unti] the last page has been reached. 


No, —-. Garthowen. 
A Welsh Idyll. By ALLEN RAINE, author of “ Mifanwy,” ete. 


“Wales has long waited for her novelist, but he seems to have come at last in the person of Mr. 
Allen Raine, who has at once proved himself a worthy interpreter and exponent of the romantic spirit 
of his country."—London Daily Mail, 


No. 278. The World’s Mercy. 


By MAXWELL GRay, author of “ The Silence of Dean Maitland,” etc. 


‘* Maxwell Gray is one of the most finished, thoughtful, artistic, and satisfying novelists of the day. 
Whatever she does is distinguished by its artistic taste and sense of proportion and by its dignity of 
ideas.” — Boston Saturday Evening Gazette. 


No. 277. The Story of Ronald Kestrel. 


By A. J. Dawson, 


The novel is full of interest and active life throughout, and its interest is heightened by its graphic 
pictures of strongly contrasting environments in Morocco, in the Australian bush, and in london society. 
A story so much out of the common as this will be certain to secure full recognition for the author's rare 
talent. 


No. 276. A Corner of the West. 


Ws By Enitr HENRIETTA FOWLER. 
& ‘There are plenty of clever things in ‘A Corner of the West’ said by the characters and the author, 


os 


but they are never too clever by half. Her people talk in an interesting way, but they are not forever 
trying to score off each other. . . . It matters extremely little what happens ina story so well written as 
this. All Miss Fowler's people are properly individualized. This is a buok well out of the common 
ruck."—Lendon Chronicle. 


v No. 275. The Idol of the Blind. 


y 
» By 1... GALLOS, author .of * Tatterley,” ete, 


‘* Mr. Tom Gallon displays a naturalness, a simplicity, and a pathetic faith in human nature which 
are triumphant against the prejudices of the hardened reviewer."—Londow Academy. 
s, ‘©Those who keep abreast of current fiction know that T. Gallon, a young English writer, turns out 
Gry? =—s very interesting stories."—Aujfalo Express. 
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No. 274. A Voyage at Anchor. 
By W. CLARK RUSSELL, author of ‘The Tragedy of Ida Noble.” etc. 


This new novel is characterized by those qualities which have won for its author his fame, and withal 
has a flavor all itsown. Mr. Clark Russell takes his reader to ~pend a two-months’ holiday in an old 
hulk off the Kentish coast, on the stretch of water between Deal and Walmer on the one side and the 
Goodwin Sands on the other, which is known as the South Downs. The novel experiences of the hoh- 
day party are related in the delightful style of which Clark Russell is a past master, 


¢! 


¢ 
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The Treasure Ship. 

A Story of Sir William Phipps, the Regicides, and the Intercharter Period in Massa- 
chusetts. By HrZeKiAm BOrreRWoRTH,  Hustrated, T2amo. Cloth, $1.50, 

‘The illustrations are excellent, and altogether the work is one of great merit, and is deserving of 
wide demand."— Sault Lake Lrrbune, 

© Fortunate will be the boys who find ‘The Treasure Ship’ in their Christmas stockings. The book 
is sumptuous with its faultless paper and print and beautifal binding."—.V. 3}. Home Fournal. 


The-Story of Eclipses. 
By G. FP. CHasbers, author of “ The Story of the Stars.” In the Library of Useful 
stories. Cloth, yo cents. 


History of Canada. 
By Jo N. Meliwrartit, r6émo. Cloth, 60 cents, In Uistory for Young Readers Series. 


The purpose of this series, which is to make historical study and reading interesting and instructive 
to young people, is well carried out in this child's ‘t History of Canada.” 


The Story of English Kings according to Shakespeare. 

By Dor J. J. Burns, Superintendent of Schools, Defiance, Ohio. Hlustrated. r2mo, 
Cloth, S100. 

The purpose of this book is to introduce the young reader to the great historical dramas of Shake- 
speare in a way to attract and interest him. he essential portions of the original text have been re- 
tained, and connected in a way that puts each play into a story or narrative form. 


Dryden’s Palamon and Arcite. 

Fdited by Georce M. Marsiatt., Twentieth Century Text-Books. 12mo. Cloth, 50 
cents; beards, go cents. 

“No better poem than Dryden's * Palamon and Areite’ could Le selected to illustrate the milder 
peculiarities of the Ienglish clissieal school of poetry as it existed before Pope. Of all of Dryden's 
longer poems, it is best worth knowing. The introduction to the present edition contains only enough 
material to indicate lines along which a student may investigate for himself; the work of criticism is not 
done for him. Elaborate study of the succession of literary periods is usually provided for in special 
courses, “Lhe discussion of the period of Dryden is therefore as brief as is consistent with giving an 
idea of the place of * Palamon and Arcite’ in the development of I:nglish literature, The text is that of 
Christie s edition of Dryden's poems, published by the Macmillan Company.”—fro0m the Preface. 


George Eliot’s Silas Marner. 
Edited by Ricitarp JoNEs, Twentieth Century Text-Books. r2mo. Cloth, 50 cents ; 
boards, 40 cents. 


Calculus. 


ty JO WL AL Youno, Assistant Professor of Mathematical Pedagogy in the University of 
Chicago, and C. BE. ant BarGrer, Instructor in Chemistry and Physies in the Lake View 
High school, Chicago, remo. Cloth. 

This work furnishes an elementary course in the Calculus, presenting the subject with great clearness 
and directness in the discussions of the fundamental principles and methods. A feature of the work is 
the introduction of special and simple problems that apply not only to mathematics, but to the treat- 
ment of natural phenomena. 


Some Great Astronomers. 
By Epwarp S. Honpes. Appletons’ Tome-Reading Books. Ulustrated. 12mo, Cloth, 


Oo cents, 


ittle work Pr, Pfolden has without doubt) given the most complete and interesting 
Spragress aud development of astronomy, bevinning with the earliest and closing with the 
pts of the seience, that. considering: the size of the volume, has vet been written, The 
t that forms the subject of the book, introdneing the reader to the great astronomers 
t Noa ating in an envagine manner their methods of work and the way in which they 
eries Uhat have erowned their names with immortality, is of great value in enabling the mind 
nell thy and comprehen:) the great movement of modern thought and to appreciate the 
Wenbs of Nledern screntists 
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BY FELIN GRAS. 
White Terror. 
A Romance. By FELIX Gras. Translated from the Provencal by Mrs. Catharine .\. 
Janvier, Uniform with “ The Reds of the Midi” and * The Verror’  16mo. Cloth, 
ST.50. 
‘*No one has done this kind of work with finer poetic grasp or more convincing truthfulnes~ than 
Féhx Gras. . . . This new volume has the spontaneity, the vividness, the intensity ot interest ot a great 
historical romance."—/f#iladelphia Times. 


Reminiscences of a Very Old Man. 1808-1897. 
By Jorn Sarnratn,  Hlustrated. r2me. Cloth, $2 50. 

‘*Admirably simple and direct in style, embellished with copies of rare old prints. portraits, and 
reproductions of Mr. sartain’s best-known engravings, full of information concerning the engraver's art, 
this volume is one of the most important and delightful books of the year.” —#Arladelphia Ledger. 

“The resulting volume is one which will ornament any library in both its appearance and contents." 
—Chicago Evening fost. 

WR, BULLEN’S NEW BOOK, 


The Log of a Sea-Waif. 
seing Recollections of the First Four Years of my Sea Life. By FRANK T. BULLEN, 
F.R.G.S., author of “ The Cruise of the Cachalot " and “ Idylls of the Sea.” Hiustrated. 
Uniform Edition. ramoe. Cloth, 81.50. 
‘So strong, original, and thrilling as to hold captive the attention of the mature as well as of the 
youthful reader."—Pudbhice Ledger, Philadelphia, 
** His new book again bears witness tu his admirable gifts as a writer.”’—Var/ and Express Hlus- 
trated Saturday Magasine. 


The King’s Mirror. 


By AnTHONY Hope. Illustrated. temo. Cloth, Sr.so. 


.‘* Mr. Anthony Hope is at his best in his new novel. He returns in some measure to the color and 
atmosphere of ‘ The Prisoner of Zenda." . .. A strony book charged with close analysis and exquisite 
irony ; a book full of pathos and moral fiber—in short, a book to be read.’—Lendon Chronicle. 

‘** At once unique and artistic. The book shows deeper thought and a higher grade of skill than any 
of his former works."—Cficago Tribune. 


“The True Story of the Boers.” 
Oom Paul’s People. 
By Howarp C. lfinrtecas. With Hlustrations. 1amo. Cloth, $1.50. 


‘It is the best book of the hour in its unbiased presentation of the Boer side of the controversy." 
—Chicago Tribune, 


The Principles of Taxation. 
By the Late Davip A. WELLS. remo. Cloth, 2.00, 


The purpose of the distinguished economist in writing this book was to describe a science of taxation 
as the subject presented itself to him. Believing that the relztions of private property to the Govern- 
ment and the responsibility of the Government to citizens were susceptible of definite formulation, Dr. 
Wells endeavored in this most important volume to formulate these relations and to place the subject 
of taxation upon a scientific basis. 


The Comparative Physiology and Morphology of Animals. 
3y Prof. Josepn LE Contre. Tlustrated. 12mo. Cloth. 

The work of Darwin on the derivation of species and the descent of man awakened a new interest in 
the lower animals, and furnished additional evidence of their close kinship with ourselves. A fresh field 
of study was thus opened up, embracing the likenesses and differences of action as well as structure 
found throughout the animal kingdom. In this work Protessor Le Conte gives us, in his well-known 
clear and -imple style and with the aid of numerous illustrations. an interesting cutline of these 
similarities and variations of function as displayed among the various classes of animals from the lowest 
to the highest, man included. ie 


‘For children, parents, teachers, and all who are interested in the psvchology of childhov 


The Book of Knight and Barbara. 


By Davip STARR JORDAN. Illustrated. rgmo. Cloth, &1.50. 


‘Some of these crude drawings are remarkably interesting for the light they throw upon the young 
mind and its workings.”—.V. VW. Waa and Lapress. 


i LALEST PUBLICATIONS “OF 


D. APPLETON AND COMPANY. 
NENW’ YORK, FEBRUARY, 1900. 


The greatest and most scholarly work on the History of the Anctent World, 
The Passing of the Empires (Egypt, Assyria, Babylonia, Persia, <4 
t 
and Medea), 850 B. C. to 330 B.C. Oy 


By Prof. G. Masprrro, author of “ The Dawn of Civilization” and ‘‘ The Struggle of the ‘Rag. 
Nations.” Edited by the Kev. Prof. A. TD. Sayce. Translated by M. L. MeClure. With 
Maps and numerous Hlustrations, including Three Colored Plates. Uniform Edition, 
Quarta, Cloth, <7 50. 


are 
This monumental work brings the history of Myypt, Assyria, Babylonia, Persia, and Medea down to Caz 
the victories of Alexander the Great, and completes Professor Maspero’s great series on the history of the £05 
ancient world. Like the preceding volumes, it represents the latest results of the highest scholarship, eed 
and it is magnificently illustrated. Professor Maspero's three volumes constitute a work which is, and WA : 
must remain tor some time to come, the most comprehensive and trustworthy account of the ancieut 
Eastern world. 
* * vor 
History of the People of the United States. Ky 


By Prof. Jos Bacn MeMasrer. Vol. V. 8vo. Cloth, with Maps, $2.50. 

The peried in our history from 1822 to 1830 which is described in Professor McMaster’s new volume 
has never been fully presented before as regards many of its civic, social, financial, literary, and educa- 
tional phases. | urthermore, the close of Monroe's second term, the administration of John Quincy 
Adams, and the opening years of Jackson furnished subjects of the utmost importance, including the 


aS 


formulation of the Monroe Doctrine, the social, political, and industrial changes which paved the way ROD 
for the triumph of democracy, and the various banking and financial experiments of the time. Many nes 
ol the topics treated are of peculiarly timely interest. 7) 
Si 

O) 


The International Geography. 
sy Seventy Authors, including Right Hon. James Bryce, Sir W. M. Conway, Prof, W. M. 
Davis, Prof. Angelo Tleilprin, Prof. Fridqjot) Nansen, Dr, J. Seott) Neltie, and F.C. 
Selous, With 48) Illustrations, Edited by HtuGn Roperr Miin, 1) Sc. 1088 pages. 
Svo. Cloth. 
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The last few vears have proved so rich in geographical discoveries that there has been a pressing need 
fora résconwé of recent explorations and changes which should present in convenient and accurate form 
the latest results of zeozraphical work. | Lhe additions to our hnowk dge have not been limited to Africa, 
Asia, and the arctic regions, but even on our own continent the gold of the Klondike has led to a better 
knowledye of the res 


vian, while within a short time we shall have much ‘nore exact geographical in- 
formation concerning the numerous islands which make up the Philippines. The want which is 
imheated will be met by sThe International Geography,” a convenient volume for the intelligent 
general reader, and the library which presents expert summaries of the results of geographical science 
throughout the world at the present time. The book contains nearly five hundred illustrations and maps 
which have been specially prepared. It is designed to present in the compact limits of a single volume 
an authoritative conspectus of the science of geography and the conditions of the countries at the end of 
the nineteenth century. 


A History of American Privateers. 
By EpGak Stanton Mactay, A. M., author of “A History of the United States Navy.” 
Uniform with “AX Tlistory of the United States Navy.” One volume. Tilustrated.  Svo. 
Price, 83.50. 

After several years of research the distincuished historian of American sea power presents the first 
comprehensive account of one of the most picturesque and absorbing phases of our maritime warfare. 
Vhe importance of the theme is indicated by the faet that the value of prizes and cargoes taken by priva- 
teers in the Revolution was three times that of the prizes and cargoes tgken hy naval vessels, while in the 
Warof ite we had 317 privateers and only 23 vessels in our navy. he intimate connection between 
priv teers and the nuvy, the former serving often as a training school for the latter, is brought out in the 
anthor’s narrative brom forgotten monevraphs, the records of historical societies, from unpublished log 
be Wand from descendants of moted privateersmen, he has obtained intimate and vivid accounts of the 
fittings out of the - the incidents Of ther voyages, and the thrilling adventures of the brave sailors 
who manned them Mr. Maclay’s romantic tale is accompanied: by reproductions of contemporary pic- 
tures, portraits, and documents, and also by illustrations by Mr. George Gibbs. 


Twentieth Century Text-Books. 


NOW READY. 
PLANT RELATIONS. 


A First Book of Botany. By Joun Merce Courter, A. M., Ph. D., 
University of Chicago. 12mo. Cloth, $1.10. 


PLANT STRUC FURES, 
A Second Book of Botany. By JoHN Mere Courter, A. M., Ph. 1. 
foie. Cloth, $1.25: 


A HISTORY OF THE AMERICAN NATION. 
By ANDREW C. McLaucuiin, A. M., LL. B., University of Michigan. 
12mo0. Cloth, Srego. 


ENGLISH TEXTS. 
Shakspere’s Macbeth, Edited by Ricnarp Jones, Ph. D. 


The Sir Roger de Coverley Papers, Edited by Frankuin T. Baker, A. M., Co- 
lumbia University, and RicHarp Jones, 


Selections from Milton’s Shorter Poems. Edited by Freperic D. Nicuots, Uni- 
versity of Chicago. 
Macaulay’s Essays on Milton and Addison. Edited by Georce B. Alton, A. M., 
State Supervisor of High Schools, Minnesota. 
GEORGE ELIOT’S SILAS MARNER. 
Edited by RicHarD Jones, Ph. D., and J. Rose Cotsy, Ph. D., Illinois 
State Normal University. 
DRYDEN’S PALAMON AND ARCITE. 
Edited by GeorGe M. MarsHaLt, Ph. B., University of Utah. 


ANIMAL LIFE. 
A First Book of Zodlogy. By Davin S. Jorpay, M. S., M. D., Ph. D., 
LL. D., President of Leland Stanford Junior University, and VERNON 
L. KettocG, M S., Leland Stanford Junior University. Ready shorily. 


THE. ELEMENTS. OF “PHYSICS. 
By C. Hanford Henderson, Ph. D., Principal of Pratt High School, 
Brooklyn, and Joux F. Wooprttt, A. M., Professor ot Physical 
Sctence, Teachers’ College. Columbia University. Readv shorily. 

PHYSICAL EXPERIMENTS. 
A Laboratory Manual. By Joun F. Wooputu tt, Ph. D., and M. B. 
Van ArSDALE, Instructor in Physical Science in Horace Mann's Schoot 
and Assistant in Teachers’ College. Ready shortly. 

THE ELEMENTS OF CHEMISTRY. 
By ABRAM VAN Eps Youna, Ph. B., Northwestern University, Evans- 
ton, Ill. Ready shortly. 

BURKE’S SPEECH ON CONCILIATION WITH AMERICA, 
Edited by Wittiam 1. Crane, Steele High School, Dayton, Ohio. 
Readv shortly. 


D. APPLETON AND COMPANY, NEW YORK. 
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FINANCE 
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INVENTION 
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Subscription price, $3.00 per year — 
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| THE FORUM PUBLISHING COMPANY 


li FIFTH AVENUE, NEW YORK 


America’s Leading Review 


Subscription price, $3.00 per year 
a be Single copies, 35 cents..... 


THE FORUM PUBLISHING COMPANY 
111 FIFTH AVENUE, NEW YORK 
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Thought Thinkers | 


Investigators, students, writers, public speakers; those 
wishing to collect material for an essay, sermon, debate, 
or lecture, and any one wanting to know the best 
thought expressed on any subject in the current press 
will be interested in our new booklet—‘‘ THE USES 
OF PRESS CLIPPINGS.’” Sent free to any address. 


TERMS—For clippings on any special topic: 


20 carefully selected items, $1.00. 


CONSOLIDATED PRESS CLIPPING CO., 
161 La Salle Street, 


(National Life Building.) CHICAGO, ILL. 
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New Publications: The Races of 


SEX WORSHIP, Europe 


of Religion, by CLirrorp Howarp. Third 


edition (revised and enlarged), with Bibliog- A SOCIOLOGICAL STUDY. 


raphy of Phallicism. 


8vo, cloth, uncut, 215 pages $1.50 #e/, prepaid. By WILLIAM Z. RIPLEY, Ph. D., 
Assistant Professor of Sociology, 
MICROSCO PY AND Bae cate fecutute re 
MICRO-TECHNIQUE, Pe 


Cee aC enero ts, Lecturer in Anthropology at Columbia 
xy ALBERT SCHNEIDER, M.1)., Ph. D., Pro- University, in the City ot 


fessor of Botany, Pharmacography, ete., North- eae 
western University. New York 
8vo, cloth, 198 pages —81.50 xf, prepaid. | Crown 8vo, cloth, 650 pages, with 85 Maps and 


R E LI G | ON AN D LU ST, | oe Por tratt Types. Witha Supplementary 


aaa ; Bibliography of nearly Two Thousand Titles, 
The Psychical Correlation of Re- oo ; 

: und cloth. 178 es. 
ligious Emotion and Sexual Desire, Separarey ne m [ pag ] 


by Jawes Wrik, JR., M.D. Second edition, Cloth. . . . 6 6 ee + + $6.00 
enlarged and elaborated. 6 Fee PR Dt : 
Clot payes— £1.50 net, prepaid “Ale il will most deeply mterest advanced 
Sista val ia a Sng scholarly readers, tt at the same time abounds in 
CHICAGO MEDICAL BOOK CO., alue for those not among the learned classes."’— 
Publishers, Importers, and Dealers, lW:s hicayo Inter-Ocean. 
N. WY. Cor. 35°37 Randolph St., ER eres 
Wabash Ave. CHICAGO. D. APPLETON AND COMPANY, NEW YORK. 
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PROSPECTUS FOR 1900. 


fork a magazine whose field has no limitations except those of science, it is 
quite impossible to make a comprehensive announcement of its contents a 
vear ahead. Our purpose is primarily to keep its readers in touch with the most 
recent advances and discoveries as they are applicable to the promotion of human 
Welfare and social progress. We believe that science is the force which has 
done the most in this direction in the past. and that it is what we must look to 
for growth in the future. We take advantage of every opportunity to secure 
articles that shall be entertaining as well as instructive without sacrificing accu- 
racy, and we especially seek those authors who have the ability to write upon 
scientific subjects in a clear and instructive way. 


The most characteristic feature of the nineteenth century, and especially of its 
latter half, has been the truly wonderful advance of science, both theoretical and 
practical. Coincident with this advance, and very largely dependent upon it, 
has been the unprecedented development of commerce and manufactures, of 
social organization and national wealth. A comparison of the potentiality of an 
unskilled laborer of one hundred vears ago with that of a like workman of to-day 
brings out most strikingly what this scientitic advance has accomplished in 
solving the problems of ite and raising the standard of comfort; so that the 
luxuries of a few vears ago are the necessities of to-day, and new pleasures have 
been added and even become common which were formerly beyond the reach 


of the wealthy. In view, then, of this prominently scientific aspect, the most 
qs 
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important and instructive portion of nineteenth-century history will be that of its 
scientific achievements, which, as Mr. Alfred Russel Wallace, the co-discoverer 
with Darwin of the great principle of natural selection, has potnted out in’ his 
‘‘Wonderful Century.” far exceed in number as well as in importance those 
of all the centuries that have preceded it. 


A CENTURY OF SCIENCE. 


No more appropriate and useful way of signalizing the completion of this 
century could be adopted than that of publishing during its closing year a history 
of its scientific work. In order to do thts in the best manner. we have arranged 
for a series of articles on what has been accomplished in their several depart- 
ments from leading authorities in their respective subjects—such as Sir Robert 
S. Ball in Astronomy; President Arthur T. Hadley in Economics; Prof. Joseph 
Le Conte in Geology; Prof. W. M. Flinders Petrie in Archeology, M. W. Hattf- 
kine in Preventive Inoculation: Prof. W. M. Davis in Meteorology: Prof. F. W. 
Clarke in Chemistry: and others of like standing in their specialties. 


NEW DISCOVERIES AND INVENTIONS. 


The Monthly will continue to give accounts of the course of discovery and of 
new developments in pure science; and careful writers familtar with their subjects 
will be engaged to describe whatever occurs In this field as soon as it has assumed 
detinite form. Recognizing that the highest service that can be rendered by 
knowledge is in its use for the improvement of man’s condition, special attention 
will be given to the adaptations of discovery to practical ends in the arts and 
industries, In the betterment of social life, and in the development of a wiser 
statesmanship for the administration of civil affairs. 


THE PRACTICAL APPLICATIONS OF SCIENCE, 


These are the tests by which science, and indeed any other like system, must 
be judged: and not only because the study of these applications is of value in lead- 
ing to a general appreciation of the beautiful correlation between pure science and 
practical life, but more, perhaps, on account of the actual value of the information, 
we have always heretofore, and shall still more in the future, devote a certain 
portion of our space to their discussion. Among the earlier papers to appear will 
be a series of illustrated articles by Wilham Baxter, Jr.. C. E.. explaining the theory 
of the trolley car and the mechanism on which its propulsion and control depend. 
In another department, to which much attention is now being given, Prof. C. E. 


Munroe, Dean of the Columbian University at Washington. whose long-continued 
ly 


and eXact researches in this subject have given him a world-wide reputation, will 
contribute some Tberally illustrated articles on The Practical Applications of 


Explosives. 


RECENT RESEARCH WITH THE X RAYS. 


\While much has been published about the wonderful qualities of the X rays 
aad their capacity of adaptation to the wants of man, as yet but little is really 
known about them. The study of the phenomena is still going on, and is contin- 
ually exhibiting new features and suggesting new objects on which they may 
be brought to bear. Asa part of the record of these things, Professor Trowbridge, 
of Harvard University, will contribute an article describing some remarkable 
results of later investigations in the Lawrence Physical Laboratory, of which he 


is director. 
THE RACE QUESTION. 


The question of the adjustment of the relations of the races will be considered 
as offering some of the most serious and immediate difficulties our people have to 
confront, and one to which the thoughts of the best students of affairs are anxiously 
directed. Among the articles bearing upon this subject will be several by Prof. 
N.S. Shaler. of Harvard University, dealing with various aspects of the negro 
question, Professor Shaler spent bis early life in the South, and knows the colored 


man well. 


SCIENCE AND THE LAW. 


Questions concerning methods of dealing with criminals will be discussed as 
of no fess importance and equally fraught with dangers. The first article bearing 
on this subject. to be published inan early number, with be on the decline of our 
crmmnni jwaspridence, by a member iat the New York bar, It wall expose Ahe 
urgent need of an infusion of scientific ideas into this exceedingly important branch 
of legal practice, und will present some facts illustrating the dangerous state into 


which it has fallen under the present antiquated systems. 


CURIOSITIES OF NATURE. 


No subjects more quickly and universally enlist attention or hold it longer than 
Ihose of natural history. From the apparently inexhaustible store of novelties it 
alfords. the curious blind fishes of North) America--those remarkable products of 
retrograde evolution are marked tor early description in an article, accompanied 
by numerous ilustrations, from the pen oof Prot. Charles Figenmann, who has 
Made a special study of these fishes and is the acknowledged authority respect- 


ine them. 
ut) 


THE ADVANCE OF WOMAN. 


Recognizing as one of the most striking social teatures of the Hie of the nine- 
teenth century the enlargement cf woman's sphere and the extension of her privi- 
leves, the Popular Science Monthly will endeavor to keep abreast of this move- 
ment. Among its most interesting recent phases is the advance in Germany. 
one of the latest countries to yield to it, but where women are now gradually 
making their way into the universities and active lite. The history of this strug- 
gle and the degree of success Which has been achieved there will be described in 
an early article of rare interest by Mary Mills Patrick. President of the American 
College for Girls at Constantinople. 


COLONIAL QUESTIONS. 


The important political questions arising through our recent acquisition of out- 
lying territory will receive considerable attention. Two articles which wil appear 
in early numbers. under the title Colonies and the Mother Country, take up the 
question of their proper relations. 


MORALS AND EXPEDIENCY. 


The drink evil, and vivisection, two of the most pressing moral questions now 
engaging the attention of society, are scheduled for early treatment; and we have 
already arranged for several articles taking up important questions connected 
with modern religious tendencies. 


EDUCATION. 


Of equal importance with all these branches of knowledge. and an_ essential 
prerequisite to receiving and rendering them available for use. is education. The 
Monthly has in the past given this subject prominent attention and preterence. 
and will continue to do so. We have always aimed to make the articles in this 
field not only of general philosophical interest. but more especially to. seleet 
subjects and modes of treatment which should be suggestive and. practically 
valuable to the working teacher. 
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Mansfield Calendar 
*7FOR 1900 ~ 


With pictures of Richard Mansticld’s favorite 
characters. 32 pages. Vrinted on heavy wood- 
Cut pale. “sey x2 inches. 75 cents. [Edi 
tion de Luxe, 215 copies, bound in leather, 
5.00 


D. Appleton and Company, 72 Filth Ave., N.Y. 


oa 


MECHANICAL_ MASSAGE... 


DR. FOREST’S 
MASSAGE 
ROLLER 
can be used for Self 
and Home Treat- 
ment tor all fune- 
tional troubles, as 
Indigestion, Con- 
stipation, ‘Torptd- 
ity of the Liver, 
Nervous Exhaustion, Rheuma- 
tism and Soreness of the Joints, 
Obesity, Insommia, and all 
troubles that massage can help. 

For Obesity there is no rem- 
size, $1.50. edy so retiable, and no danger 
to health. No Drugging. No 

Dieting. Results prompt and 
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ay, iy permanent, 
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By Joun Munro, C. E., author 
of *‘ The Story of Electricity.” A 
new volume in the Library of Use- 
ful Stories. — Illustrated. 1omo. 
Cloth, 40 cents. 
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Organized in 1880 Alcohol 
for the and 
special Medical Opium 


Treatment of F 
Inebriates. 


, LEGANTLY situated in the suburts of the city, with 
4 every appointment and apphance for the treatment 
of this class of cases, including Turkish. feussian, Roman, 
Saline, aud Medicated Baths. Fach case cones under the 
direct personal care of the physician. Experience shows 
that a large proportion of these cases are curable, and 
all are benetited from the application of exact hygienic and 
scientific measuies. Thir institution is founded on the 
_ well-recognized fact that Jvehiely is a disease and curable, 
and all (Hese causes require rest, change of thought aul 
living, ete. 


The Second Part of the Peda- 
gogics of the Kindergarten. By 
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FRIEDRICH FROEBEL. Translated by 
Josephine Jarvis. — (International 
Education Series.) 12mo. Cloth, 


8 boa: At Murray Hill Hotel, New York city, the second Tues- 


day of each month, from 212 to 4 p. M. 


Applications and all inquiries stould be addressed 
D. APPLETON AND COMPANY, Publishers, 
NEW YORK. T. D, CROTHERS, M.D., 


Supt Walnut Lodge, Hartford, Conn, 
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THE NATIONAL ORE & REDUCTION CO., Durango, Mexico. 


Manufacturers of a new chemical composition, FerrosNickel Manganese Calcium Fluoride, 
highly recommended in every foundry. 


FERRO-NICKEL MANGANESE 


is adopted by four National Governments, twenty-eight Railroad Companies, and almost 
all up-to-date progressive foundries in Europe as well as in the United States. Several 
arsenals have given Ferro-Nickel Manganese a hearty indorsement, because it is manu- 
factured entirely on scientific principles and claimed to be ABSOLUTELY THE BEST 
FLUX for fluidity, and the foremost in the market for giving purity, ductility, and 
softness to the metal. 


PRICE, to CENTS PER POUND, UNITED STATES CURRENCY. 


Beware of imitations or alloys sold at double or triple their price. 
Apply for Directions, Catalogue, and Testimonial to 


The National Ore and Reduction Co., 


Sole Manufacturers, Durango, Mexico, and La Compagnie Francaise du Cletal Déployd 
(French Expanded Metal Co.), Paris, France. 


A REPRESENTATIVES: 
STAHLKNECHT Y CIA., Bankers, Durango, Mexico, Exclusive Agents for the Republic of 
Mexico, Central and South American Republics. 


THE S. OBERMAYER CO., Cincinnati, 0., U.S.A. 


H. McLAREN & CO., Agents, Montreal, Canada. 
HOWARD CHEMICAL WORKS, Agents, Howard Station, St. Louis, Mo., U.S. A. 
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INSECT WORLD. 


By C. M. WEED. 


Appletons’ Home-Reading Books. 


12mo. Cloth, 60 cents net. 


In this volume a collaboration of the 


best anodery avfiters, cach treating the 
topic relating to the general subject of the 
book with which he is best acquainted and 
has to some extent at Jeast made his spe- 
cialty, results ina little treatise well worth 


any reader's time and attention. 


D. APPLETON AND COMPANY, 


72 Vitth Avenue, New York. 
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ELECTRIC *seaktx LIGHT 
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Over 50,000 nowin use, wittch meludes a 

the U.S. Army and Navy. No wires to vet , 
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ieals to spill, no dan- 
per even iuimony ex plo- 
sives, lor thastlor con- 
tinnous light. A child 
can operate if, Practieal, useful, econonneal. 
coinplete, by mail 83.30. 727 Particulars Free. 
JAMES S. BARRON & CO., General Electrical Supplies, 
24-30 Hudson Street, NEW YORK. 


BLINDNESS PREVENTED 


The Absorpiion Treatmenta Suecess, Hundreds 
successfully treated Lor ai diseases of tie cves or lids 
without knife or risk at Cheir tomes and at our Sanita- 
rium, the largest and most successful iustitution in 
America, “Don tical tobe bard.” Patiphlet Free. 


THE BEMIS EYE SANITARIUM, Gien Falls, N. ¥ 


Price 


The New System 
OF EDUCATION 
Architecture 


Architectural Drawing; 
Steain, Electrical. Mecban- | 
ical: Civil and Mining 
Engineering; Drawing; 
Surveying; Chemistry; | 
Plumbing: Book-keeping; 
Shorthand; Engiish 
Branches 


TAUGHT BY MAIL 


: Over 50 Courses 

We have helped thousands to better positions | 

and salaries. Send for free circulars, stating 

the subject in which you are interested. 
THE INTERNATIONAL CORRESPONDENCE SCILOOLS, 

| Box 1168, Seranton, Pa. 


NEW EPITION, REVISED AND ENLARGED. 


The Care and Feed- 
ing of Children. 


A Catechism for the Use of Mothers 
GH Spb Ss: TESS. Nee 3 
ExMMETY Tloir, M D.,, Professor 
of Diseases of Children in the New 
York Polyclinic, Attending Physi- 
cian to the Babies’ Hospital, ete. 


izmo. Cloth, 50 cents. 

Originally prepared for nse in the ‘Froining Scheol for 
Nursery Mids connected with the Pabies’ Tlospital, New 
Vork, this manual was cliborated in ways suguested by ex- 
penence, and published by request of numer ts persons mn 
It will be found exceedingly useful not only in 
sinnkir instituuens, but to mothers, erther tar themselves or 
to be put in the hands of the ordinary (untuaired) child's 
nurse. The author's standing as a snecesstul specialist, of 
wide experience in children’s diseates, guaantces the 
character of the hints and instructions given. The present 
edition has been revised and enlarged, and, while retaining 
the principal f atnres of the carlier edition, will present much 
fresh information on the sul ject, 


terested 


This book is for sale by all beokseclers;: or it will be 
sent by matl on ree eipt of pr for by the publishers, 


D APPLETON AND COMPANY, NEW YOR. 
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“It’s allin the Lens”’ 


THE KORONA CAMERAS 


The attention of connois- 
seurs is directed to the en-J 
tirely modern equipment of 
these superior Cameras, nota- 
bly the New Patent Focus- 
sing Back (requiring no focus- 
sing cloth) and the ’99 Model 
Korona Shutter. ; , 

These cameras are made in} 
all styles and prices, alig- 
equipped with our famous 
lenses, and are constantly} 
gaining in public favor. 

Send foran Illustrated 
Catalogue—Free,. 
GUNDLACH OPTICAL CO. 
858-761 So. Clinton St., 
Rochester, N. Y¥- 


PRESENT SALES, TWO MILLIONS A WEEK, 


RIPANS 


FOR BILIOUS AND NERVOUS DISORDERS 


euch as wind and Pain in the Stomach, 
Giddivess, Fullness after meals, Headache, 
Dizziness, Drowsiness, Flushings of Heat, 
Loss of Appetite, Castiveness, Blotches on 
the Skin, Cold Chills, ltisturbed Sleep 
Frightful Dreams and all nerveus and 
Trembling Sensations. THE FIRST ONE 
WILL GIVE RELIEF IN TWENTY MINUTES. 
Every sufferer will acknowledge them to be 


WONDERFUL 
MEDICINE 


They promptly cure Sick Headache 


For a Weak Stomach, Impaired Diges- 
tion, Disordered Liver in Men, Women or 
Children Ripans Tabules are without a 
rival and they now have the largest sale of 
any patent medicine in the world. 


WANTE 


A case nf bad health that R‘T’P-A‘N’S will not bene- 
fit. Ro P’A‘N'S, 10 for 5 cents, or 12 packets for 48 
cents, may be had of all druggists who are willing 
to sell a low-priced medicine at a moderate proiit. 

They banish pain and prolong life. 

One gives relief. Accept no substitute. 

Note the word R'TP AcNes on the packet. e 

Send 5 cents to Ripans Chemica] Co. No re Sornee 
&t., New York, for 10 samples and 1,000 testumvuiais, 
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By CHARLES A. Dana. 


aid) Jiclese, « Laree-12m10, 
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D. Appleton and Company, 72 Filth Ave., N.Y. 
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mae Yale RevieW 


A QUARTERLY JOURNAL 


For the Scientific Discussion of Economic, 


Political, and Social Questions. 
Boston Herald, 
A periodical full of vigorous and strong articles.” 
Episcopal Recorder. 

‘This substantial Review is conducted with great 
ability, and meets a special nerd in the literary world.” 
EDITORIAL BOARL:: 

HENRY W. FaRNAM, ARTHUR T. HADLEY, 
W. F. BLACKMAN, E.G COURNE, 
JOHN C. SCHWAB, ano IRVING FISHER, 


Professors tn Vale Cniversity. 
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Single number- - - - - - - 
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Seven volumes of THF YALF FP FVIEW are now com- 
pleted. They wil! be sent to new sul» cribers at the 
reduced price of $1.¢0 per volume, unbound. <A sypeci- 
men copy will be sent free. 


TUTTLE, MOREHOUSE & TAYLOR, Publishers, 
NEW HAVEN, CONN. 
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Look these subjects over 


¢ 


@ @ and see if they interest you. 


They are the topics thus far discussed by President George Gunton 
in the Institute Lecture Course tor 18g8—99, and are published 
mronehly isthe! a. oe La A a ae 


(GGUNTON INSTITUTE BULLETIN. 


THEY ARE AS FOLLOW: 
Our Country 


How Shall our New Possessions be Governed ? 
Need of Political Education 
Political Parties and Popular Government 
Our Municipal Problems 
The State’s Relation to Labor 
Political Duty The State’s Relation to Capital 
Taking the Philippines 
Lessons of the Election 
Western View of the East 
Eastern View of the West 
The Treaty of Peace 
The Open Door in the Philippines 


The Path of Progress (H. Hayes Robbins) 


The Rights and Wrongs of Trade Unions 


America’s Opportunity 


Of course it is understood that these are merely the subjects for the 
first seventeen lectures. ‘There are nineteen more to 
follow, making a total of thirty-six lectures in the course 
for the year. "The Bulletin contains a verbatim report of them 
all, and also the questions and answers following. The sub- 
scription price is only 


A DOLLAR A YEAR, 


and the Bulletin reaches subscribers each week as the lectures are delivered. Please send 


subscriptions, or requests for samples, direct to the 


GUNTON INSTITUTE BULLETIN, 


41 Union Square, New York City. 


N. B.—When the BULLETIN is subscrihed for in connection with GUNTON'S MAGAZINE 


the combination price for the two is TWO DOLLARS AND A HALF per year, 
Three Dollars, the regular price. 
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A HISTORY OF 
American Privateers. 


By EDGAR STANTON MACLAY, A.M., 


Unitorm with ‘fA History of 


Author of ‘‘A History of THE Unitep States Navy.” 
the United States Navy.’ 


One Volume. Illustrated. 8vo. Cloth, $3.50. 


4, os 3 ma 
| THE AFFAIR OF THE GASPE. 
FROM A PAINTING IN THE POSSESSION OF THe RHODE ISLAND HISTORICAL SOCIETY, 


FTER several years of research the distinguished historian of American sea power pre- 
sents the-first comprehensive account of one of the most picturesque and absorbing 
phases of our maritime wartare. The importance ot the theme ts indicated by the 
tact that the value ot prizes and cargoes taken by privateers in the Revolution was 
three times that of the prizes and cargoes taken by naval vessels, while in the War of 

i812 we had five hundred and seventeen privateers and only twenty-three vessels in our navy. 

The intimate connection between privateers and the navy, the former serving often as a training 
schooi tor the latter, is brought out in the author's narr ative. From torgotten monographs, the 
records of historical ‘societies, trom unpublished log books, and from descendants ot noted priva- 
teersmen, he has obtained intimate and vivid accounts of the titting out of the vessels, the inci- 
dents of their vovages, and the thrilling adventures of the brave sailors who manned therm. 
Mr. Maclay’s romantic tale is accompanied by reproductions of contemporary pictures, portraits, 
and documents, and also by illustrations by Mr. George Gibbs. 


D. APPLETON AND COMPANY, NEW YORK. 


TO LEARN SPANISH. 


DE TORNOS’S COMBINED SPANISH METHOD. NEW EDITION. 


A New Practical and ‘Vheoretical system of Learning the Castilian Language, embracing the Most 
Advantageous Features of dic Best Known Methods. With a Proueuncing Vocabulary containing 
all the Words used in the course of the Work, and References te he Pessous in which each one tp 
explained, thus enabling any one to be his awn Pnstructor. Revised edition, with the new 
orthog rs py conforming to the rules of the Spanish Academy. By ALEK TO bp TOR NOs, A. M., 
for nets Director of ny rmal Schools in Spain, and Teacher of Sparish in the New York ves 
cantile Library, New York Evening High school, and the Polytechnic and Vacker Institutes, 


baal 
Brooklyn. i2mo. Cloth, si.so. Key to Combined Spanish Method, 50 cents, 


THE HARMONIC METHOD FOR LEARNING SPANISH. 

Destened for Llementary Use. By T tis A. UaAtarr, .\. B.. M. 1). Instructor in the Spanish Language 
and Literature in the College of the City of New York, and in the New York Evening High 
School, l2mo. Cloth, ~f.00 net. 

The harmonte method will be tound of creat assistunce to students who are beginning the study of the 

Spanish linguace.  ased upon a natural and pregre -sive plan, the student is conducted by easy steps through 


the intricactes of grommmar and is at the’ same time driiled in conversation, Instructors will find this buok 
eminently satisfactory for clementary use. 


Cervantes El Cautivo. El Si de las Ninas. 

An Episode from "Don Quixote.” Text based on A Comedy in Three Acts. By LEANDRO FELRNAN- 
the edition of the Royal Spanish Academy. DEZ Mokatix, Iedited, with a Biographical 
Voited, with an Introduction, €rammatical Notice, Haplanatory Notes, and a Spanish- 
and Explinatory Notes, and a Spanish-Eng- English Vocabulary, by Eptuarpo ToLra ¥ 
lish Vocabulary, by Liptarpe of sch eal FPORNES, Professor ‘Normal, 1G hiversity of Bar- 
FoR MES, Professor Normal, University of Bar- celona, r2me, Cloth, Fo cents net. 
celona. femo Cloth, so cents net. This book is a model of tencerness ard simplicity 

and is one of Moratin’s mest successful comedies. It 

has been thorough!y edited and the new Spanish or- 
thecraphs adcpted. It will be found emini ntly satis- 
factory as a reader for students learning Spanish. 


1) Cautive is commended for the use of students 
who desire to obtain a knowledce cf the best in span- 
ish literature, and the ample notes will be found a great 
assistance loa proper understanding of Spanish idioms, | 
Mantilla’s Method for Learning 

Spanish or English. 


By Levis Peois Manriura. rsmo. Cloth, $1.00, 


Practical Methods to Learn Spanish. 


With a Vocabulary and Vasy Faerci-es for Trars- 


lation into English, By A. Ramos baz Dt “The special feature of this M&THOD consists in 
Meee as Pana Cloth BO CeHts teaching a foreign language by m:ans of continued com- 
AME CIN Sy 2 : ans s 


parison withthe native tongue of the learner; emp'oying, 

This work is based upon the natural method of | for the expressiou of any given idea, the pure tdioms ef 

acquiring a hnowledve of a Janguage. es exercises | each, with a@ view to obviate that unfortunate drawhack 

are progressively arranged in jarred: J columns, Penge upon the study of other languages which is to be found 

list and Spanish, and present to the student a practical in the almost universal loss of purity in the use of 
and supple method of learning the spanish language, one’s own.” — f.véract jrom the Author's freface. 


Spanish Reader and Translator. 
by Mieerr VY. Voron, Professor of Modern Lan- 


Ollendorff’s Method of 


feainin, to Real, brtte, and Speak the Spanish guages and Spantsh Literature. New edition, 
Janvtace. NNith an Appendix containing a revised aud enlarged, Isgy. 12me. Cloth, 
Priel but Comprehensive Recapitulation of the 75 cents. : 
Rules, as well as of all the Verbs, both Key- S Se 
ular and Irregular, so ay to render their Use Spanish Grammar. 
Lika amilartocthe Most -ChdinanecGaat NW Tnactical aie assy Methed softs earming the 
parity. ‘Toevether wich Practical Rules for the Spanish Language, Alter the System of I. 
Spanish Pronunciation, and) Models of Social Aus, Doctor of Philosophy at the College of 
nel Commercul Correspondence, “Tlie whole Neuss. First American edition, revised and 
designed for Young Learners and Persons who enlarged. fzma. Cloth, 75 cents. Key to 
ue ther own Tistructars. By Ve VELAZQUEZ Spanish Grammar, 28 cents, 
aPAL. el SIMONNE. Cloth, Stoo. Ney to Ta | The Spanish Phrase-Book ; 
roises iu Method, s0 cents, 
® | Or, Nev to Spanish Conversation. By E, M. DE 
A Grammar of the Spanish Language. | DDL Estes sa Oes elie OC 
By Moosciditiope Veer. fame. Cloth, S100, | Progressive Spanish Reader. 


With an Analytical Study of the Spanish Lan- 

An Easy Introduction to Spanish | guage. By \ecsiix Jost Moraes, 11. Ds, 
- 5 VR voce | Professor of the Spanish Language and Litera. 
Conversation, iure in the New York Free Academy, and 

by OM Mi ce AAS OEE NA Ismo, | formerly Professor of St, Johw’s University, 
Cloth, 3% cents. | Washington Institute,ete. rame, Cloth, $1.25. 
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D. APPLETON AND COMPANY, Publishers, New York, Boston. Chicago. 
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THE LEADING 
Spanish Dictionaries. 


Svoane’s Neuman and Baretts Spanish Dictionary. 


A Pronouncing Dictionary of the Spanish and Enghsn Languages, with the 
addition of more than 8,000 Words, Idioms, and Familiar Phrases. In Two 
Parts: Part I, Spanish-English; Part II, English-Spanish. 1310 pages. 
By" MARIANO VELAZOUEZ DE LA CADENA: Large Svo. Cloth; 45.00. 
Velazquez’s Dictionary, composed from the Spanish dictionaries of the Spanish Academy, 
Terreros, and Salva, and from the English dictionaries of Webster, Worcester, and Walker, 
is universally recognized as the standard dictionary of the Spanish language. A unique 
and valuable feature of this dictionary is that it contains many Spanish words used only in 
those countries of America which were formerly dependencies of Spain. 


Seoane’s Neuman and Baretti Spanish Dictionary. 


Abridged by VELAZQUEZ. A Dictionary of the Spanish and English 
Languages, abridged from the author's larger work. $47 pages. 12mo. 
Clot Sy.250: 


This abridgment of Velazquez’s Spanish Dictionary will be found very serviceable for 
younger scholars, travelers, and men of business. It contains a great number of words be- 
longing to articles of commerce and the natural productions of the Spanish-American re- 
publics, together with many idioms and provincialisms not to be found in any other work of 
this kind. 


* 
* Ok 


A Dictionary of the Spanish and F:nelish 


Languages. Containing the latest Scientific, Military, Commercial, Tech- 
nical, and Nautical Terms. Based upon Velazquez’s une«bridged edition. 
32mo. Cloth, $1.00. 
This Dictionary, which is of a convenient size for the pocket. has proved very popular, 
and will be found an excellent lexicon for the traveler’s handy reference. 


kok 


Spantsh-and-Finelish Dictionary. 
In Two Parts. Part I, Spanish-and-English ; Part If, E-english-and-Span- 
istie<By el, Cc SeApoWws, ML. A. of the Univeritv-df Paris: 1010: 
Half roan, $2.00. 


This Dictionary comprehends all the Spanish words, with their proper accents, and 
every noun with its gender. 


D. APPLETON AND COMPANY, PwustisHers, NEW York, Boston, CHICAGO 
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THE SANITARIAN 


A MONTHLY MAGAZINE, 


established in 1873. 


Tip SANITARIAN for June, 1892, contains a life-sketch of its venerable and 
distinguished editor, Dr. A. N. Bell, and several contributions upon ‘The 
trimaphs of preventive medicine,’ in the interest of which Dr. Bell has labored 
so long and so suceessfully  * * * No one has been so long, so patient and 
so persistent in awakening public attention to an interest in this cause. No one 
has filled so many positions demanding skill in practical work. No one has 
been more successful in practical work under great difficulties. The writer of 
the artiele is Dr. Stephen Smith, the eminent surgeon and author.”’— Tennessee 
stulte Bourd of Health Bulletin. 


Jased at the outset upou medical knowledge and sanitarv service, over an 
extensive field of observation in various climates in different quarters of the 
world, large experience in dealing with epidemie diseases, and practical sanita- 
tiou for the iaintenanee of health under the most trying circumstances: 


‘The Sanitarian is ’?’— 


AS OTHERS-SEE.1AT— 


“The American authority for everything appertaining to the healthful con 
dition of the people at large. The contributions are from medieal nen whose 
Writings are aecepted as authority,’ (Virginia Chronicley; “The best sanitary 
publication in Amerteal? CWississippi Valley Medicul Montilyy; “Tasily main: 
tains its superiority. over all similar publications,’ CiWedieal World); “Has 
accomplished tore good than all of the other sanitary papers put together,” 
Hydraulic and Sanitary Plamnbery: Phe value of a good sanitary publieation 
cin hardly be estimated. The superior of THE SANITARIAN we hive pever seen,’” 
The Pree Methodists ° The editor, Dro ALN. Bell, is well known to the mereantile 
contmunity for his co-operation with the merchants in quarantine reform, and to 
his profession as a leader in sanitary seionee,? ON. FL Journal of Commerce), 

Tar SANITARIAN lias been the exponent of the most progressive seience of 
nveiene for more than twenty vears,? (Lhe Lariig Chaureda, 

Two volumes yearly. The volumes begin January and July; subscription 
at any time, 

PE RMS: $£.00 a vear, in advance; 35 eents a number, SaMpLe Copies, 20 
eents fen two-cent Postage Stamps. 

ma All correspondence and exchanges with Tie Saxirartay, and all publics 
cations for review, should be addressed to the Editor, 

Diy No BELG, 
3837 Clinton St, Brooklyn, N. Y. 
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APPLETONS’ 
GUIDE-BOOKS. 


EDITIONS. 


NEW 


Appletons’ General Guide to 
the United States. 


Edition of 1899. With numerous Maps 


and Illustrations. r6m0o. Flexible 
morocco, with tuck, $2.50. (Part I, 
separately, New ENGLAND AND 
MipDLe ‘STATES “AND “CANAIA; 


clothy.75 2cts;> Part 1], SouTHERN 
AND WESTERN STATES; Cloth, 75 cts.) 


Appletons’ 
Guide=Book to Alaska. 


By Miss E. R. Scidmore. New edition, 
including an Account of the Klon- 
dike. With Maps and Illustrations. 
r2mo, flexible cloth, $1.00. 


Appletons’ 
Canadian Guide=Book. 


By Charles G. D. Roberts. A guide for 
tourist and sportsman, from New- 
foundland tothe Pacific. With Maps 
and Illustrations. 12mo, 
cloth, $1.25. 

The Canadian Guide-Book has 
thorough revision this year at the hands of a resi- 
dent of Canada, who has devoted much time and 
labor to increasing the usefulness of the book. 


Appletons’ 
Dictionary of New York 
and Vicinity. 


With Maps of New York and vicinity. 
Square 12mo,, paper, so cents. 


‘€* Appletons’ General Guide-Book to the Unit- 
ed States and Canada’ has long been regarded as 
a standard work, and there can be no doubt that 
the new and entirely revised edition will be wel- 
comed not only by foreigners, but by Americans, 
who every year show an increasing de-ire to know 
more about their own country... In the man- 
ner in which it covers an immense territory with- 
out the omission of any important characteristic it 
is entirely without a rival "—Soston Beacon. 


These books are for sale by all toohsellers ; 
be sent by metl on recetpt of price by the publishers, 


D. APPLETON AND COMPANY, 
72 Fifth Avenue, New York. 
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Liability Insurance 


or thevieill | 


INSURE 


in the 


Travelers 


of Hartford, Conn. 


OLDEST, 
LARCEST, 
and BEST /|-— 


Mesos cseeas 
Endowment, 
and ACCident 
.. Insurance 


OF ALL FORMS. 


Health Policies. 


Indemnity for Disability caused by Sickness. 


Manufacturers and Mechanics, Contractors, and 
Owners of Buildings, Horses, and Vehicles 
can all be protected by policies in THE 
TRAVELERS INSURANCE COMPANY. 


| Paid-up Cash Capital $1,000,000.00 
ASSETS $26,400,822.74 
Liabilities . . . 22,708,701.82 
EXCESS. (822) 35791,120.92 


GAINS: 6 Months, January to July, 1899. 
In Assets $1,184,380,28 
Increase in Reserves (Goth dep’ts) 1,478,549.62 
Premiums, Interest, and Rents, 6 Months » 3,782,423.85 


J. G. BATTERSON, President. 
S. C. DUNHAM, Vice-President. 
JOHN E. MORRIS, Secretary. 
H. J. MESSENGER, Actuary. 
E. V. PRESTON, Sup’t of Agencies. 
51 


SIR HENRY IRVING, 
The Eminent Tragedian. Vi N MAR [ANI 9 

Mariani Wine, gives power to the brain, 
Strength and elasticity to the muscles 
and richness to the blood. It is a pro= 
moter of good health and longevity. It 
makes the old young, keeps the young 
strong. Mariani Wine is indorsed by 
more than 8,000 American physicians. 
It is specially recommended for General 
Debility, Overwork, Profound Depression 
and Exhaustion, Throat and Lung Dis- 
eases, Consumption and Malaria. 


Are You Worn Out ? 


I can certainly add my testimony to the 
virtues of Vin Mariani, which | have found 
eacellent, and am well convinced of its 


quality. HENRY IRVING. 


W JOHN PHILIP SOUSA, 

MARIAN | | N E, The Well-Known American Composer. 
The World Famous Tonic Rea aes 
for Body and Brain. 


Mariani Wine is invaluable for over- 
worked men, delicate women and sickly 
children. It stimulates, strengthens and 
sustains the system, and braces body 
and brain. 


MALARIA: Mariani Wine is a sovereign 
remedy for Malaria and La Grippe. 


» will kindly write, mention- 
C0) (s2 West sth Street, 
mitaiiny Tthats with 
Cardinals, Ar When worn out, | find nothing so helpful 
1 Mariani. as a glass of Vin Mariani. To. brain= 
workers and those who expend a great deal 
of nervous force, it is invaluable. 


JOHN PHILIP SOUSA. 


JOSEPH GILLOTT’S NEW PENS. 


wOsePN CLOTS 
DIAMONO-STUB 


3 COURT GILLOTT S \ 
~* wen ea PEN f alguna £00 Be Berry i 


1008 DIAMOND-STUB. 


1061 ‘COURT-HOUSE PEN, 


Zz 
Extra | Srna) |2 ene ) _ Siecial 
1065 OFFicIAL Pex. [= 1071 SLENDERNIB PEN, 
Smooth- eS SOSERH CLLO ITS = Ease 
<=<—__ “REESTAY PEM el 
“REGISTRY PEN. / 
ness of 1066 ge EN of 
Point. Action. 


SSOSEPH GILLOTT'S 
OD TENSIRTY FALCON 


FALCONIO# STUB. 


1060 TENsIxTY FALCON, 1083 FaLconipe StTup, 


These pens have the extra smoothness of point, also the special ease and firmness of action required 
for careful business writing, or for the rapid scribbling of professional and literary men. 


For fine and extra-fine writing recourse may be had to the Gillott series of pens so long familiar to 


th le; 
ee 303, 404, 170, 332, 604 E. F., 603 E. F., 601 E. F. 
None) The Standard Pens of the World. quetee) 
91 John Street, JOSEPH GILLOTT & SONS, 
NEW YORK. HENRY HOE, Sole Agent. 


Ferro-Nickel Manganese 


For CUPOLA, CRUCIBLE, or LADLE USE, is the only Low- 
Priced bu! High-Grade Alloy that does convert Hard White 
Tron into Soft, Ductile Steel CastingS. o o «© 8 0 0 % & 


A sample keg, 100 pounds, shipped for trial to any responsible foundryman, 
at 10 cents per pound. From the DURANGO IRON MOUNTAIN HIGH-GRADE 
NICKEL AND MANGANESE, under Mexican Patents, bye © we we ew ww & 


The National Ore & Reduction Co., 


DURANGO, MEXICO. 
Stahiknecht y Cia, mexican nepubia DUMANGO, MEXICO 


HOWARD CHEMICAL WORKS, | THE S. OBERMAYER CO., 
Agents, Agents, 


Howard Sfalion, St. Louis, Mo. Cincinnati, Ohio. 
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The Absolutely Pure 


BAKING~- POWDER 


Made from Grape 
Cream of Tartar. 
Baking powders made from alum and other 


harsh, caustic acids are lower in price, but 
inferior in work and injurious to the stomach. 


ROYAL BAKING POWDER CO., 100 WILLIAM ST., NEW YORK, 


FOR 


and oe, 
const SF Quay || | MOLLER'S OIL 


... IS DIFFERENT 


Service ie 
rom other cod-liver oils, as it is NEVER 


Lisa = SOLD IN BULK. It is bottled when manufac- 
oe ELI < nd tured, thus passing direct to the consumer 
; without the possibility of adulteration. 


EACH BOTTLE OF 


Peter Moller’s 
Cod-Liver Oil 


bears on the label, in perforated letters, 
the date of manufacture, so that the pur- 
chaser may always insist on having oil of 
the latest season’s production, and know 
that he is getting it. 

Moller’s Cod-Liver Oil is put up 
only in flat oval bottles, and bears our 


Standard Typewriter name as sole agents. 


defies competition Schiefielin & Co. New York. 


WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York, N. Y. 
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A Notable - Biography of an Eminent Scientist 


a Pike DPE OF... 


| JAMES DWIGHT en 


SCIENTIFIC EXPLORER, MINERALOGIST, GEOLOGIST, ZOOLOGIST 
PROFESSOR IN YALE UNIVERSITY 


By DANIEL C. GILMAN 


PRESIDENT OF JOHNS HOPKINS UNIVERSITY 


N important addition to American biography is the , 

volume on James Dwight Dana, “ scientific ex- 
plorer, mineralogist, geologist, zodlogist, professor in 
Yale University,” from the pen of President Daniel C. 
Gilman of Johns Hopkins University. The book con- 
tains more than the setting forth of the important 
events in a long and well-filled life, and the recountal 
of Professor Dana’s contributions to scientific knowl- 
edge; it gives an idea of Professor Dana’s personality 
such as can be gained from a “ pupil, neighbor, and 
friend,” and therein lies no small part of its value. 
It is a memoir written in the spirit of affectionate 
remembrance, It is marked by just appreciation, and 
a careful selection of material in the interest of the 
general reader.—The Hartford Courant. 


Crown 8vo. Cloth, ornamental. Portraits and Map, $2.50 


HARPER & BROTHERS. Publishers 


Also publishers of « Japan in Transition” and “China in Transformation ” 


HOUGHTON. MIFELIN & CO. 
MISS MARY JOHNSTON’S GREAT NOVEL, 


TO HAVE AND TO HOLD. 


With Eight Nlustrations by Howarb Pye, and Others. 


Crown 8vo, $1.50. 

Hardly any other serial story ever published in America excited 
so keen and widespread interest as this story excited while appear- 
ing in The Atlantic Monthly. The dramatic plot; the interest of 
the time and place and incidents in which the story moves; the his- 
toric figures, who give to it life and the impress of truth; the swift- 
moving scenes and the tremendous passions of the actors—all these 
make this novel of early Colonial Virginia one of extraordinary power. 
Miss Johnston’s mastery of the events and spirit of the time is aston- 
ishly strong and firm; and her style has a force and grace which lend 
peculiar attraction to the marvellous tale. 

Miss Johnston’s previous novel, PRISONERS OF HOPE, has in 
a highodesrce the-qualities of *TosMave and: to. Hold: “and has en- 
joyed a remarkable popularity, which still continues. Crown 8vo, 
$1.50. 


IMPORTANT NEW BIOGRAPHIES. 
MRS. HOWE’S REMINISCENCES. 


A book of remarkable personal, social, and philanthropic interest. By 
JULIA WARD Howe. With 24 Illustrations, including many Portraits. 
A handsome crown 8vo, gilt top, $2.50. 


~ONTEMPORARIES. 


By THOMAS WENTWORTH HIGGINSON, author of ‘ Cheerful Yesterdays,” 
etc. 12mo, $200. The subjects treated in this delightful volume are: 
meson, Alcott, theodore Marker, Whittier, WW hitnian,: Lanier, “4H. 14,” 
john Itolmes, Garrison, | hillips, Sumner, Dr. S. G. Howe. ete. 


HORACE BUSHNELL. 


An admirable book on a great light of the American pulpit, who was also a 
erear citizen, By “THEQUORE: Ts ALUNGERY DoD. “MVitl 2 Portraits: 
12mo, $2.00. 


IAMES RUSSELL LOWELL AND HIS FRIENDS. 


A fascinating book of Biography and Reminiscence. By EPWarRbD EVEREIT 
HALe, D.1D. With 48 Mlustrations, including many unfamiliar but very 
attractive Portraits. 8vo. $3.00. 

Solt by all beoksellers. Sent, postpaid, bv 
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MILLA iantitl 
ee eOMPANY'S New Scientific Books. 


NEW WORKS FOR THE LIBRARY ON CHEMISTRY. 
FOR THE TEACHER, STUDENT, OR PRACTICAL CHEMIST. 


Outlines of Industrial Chemistry. An Introduction to Physical 


; : Chemistry. 
AO Pext-Book for Students. By FRANK TiaLe : c ist Bg 
Tore, Massachusetts Institute of VTech. By JAMES WALKER, D.Sc, Ph. 1)., Professor of 
C 


nology. Cloth, Svo, $3.50. hemistry, University eee Dundee. 
: ae Cloth, 8vo, $2.50 net. 
‘*} have examined it carefully and think it a most : ; hes Wear? $2.5 & 
excellent book, meeting a want [have Jong felt in my An explanatory book aiming to aid the student in 
higher classes | have introduced it in this year’s Making practical application of the truths of pnysical 
Pleas) sk CHARLES E. Coates, Je. 1a. 2 i chemstry, instead of keeping it as a subject apart by 
oe oe AREES: 35. Oo! Cialt se oa “4 


itself, and thereby failing to obtain much material help 
from the new discipline, 


THE LIQUEFACTION OF GASES. 


just Realy Its Rise and Development. 


as ’ 


Protessor of Chemistry, Lor istana State Cuiversity, 


Cloth, 12mo, $1.50. 
By Witrere 1] eeiey TarprN, Iarrison Senior Fellow in Chemistry, University of Pennsylvania. 
“Phe object of this little volume is to present a comulete history, easy of comprehension, of the develop- 
ment of the methods employed in the liquefaction of gases (among cthers, air and hydregen). While the 
book bas been written in a populai-science style, an etfort 1s made to make it of value to those who are 
especially interested, by giving references to the original literature, though inaccessible to the majority of readers.” 


The Soluble Ferments and Fermentation. Manual of Bactericlogy. 
By Jo Revaoups GREEN, Sc.D., PYROS. Trinity By Roperr Muik, M.D., F.R.C. P. Ed., Professor 
“College, Cambridge, Professor of Botany to the of Pathology, University of Glasgow ; and JAMES 
Fharmaceutical society of Great Britain, etc. Kurcme, M D., Lecturer on Pathology, Univer- 
Caumbridie Natural Science Manuals, sity of Oxford — Secova edition, With one hun- 


dred and twenty-six Hlustrations. 


Cloth, 8vo, $3.00 net. Just ready. Cloth, Cr. 8vo, $3.25 net 
d : ’ . e 


JCSE READY, 
THE REFRACTION OF THE EYE. 


Including a Complete Treatise on Ophthalmemetry. A Clinical Text-Book for Students and Prac- 
Unoners, By AL Epwarp Davis, Adjunct Professor of Diseases of the Eye, New Vork Post- 
Graduate Medical Schocl and Hospital; Sceretary of the New York Ophthalmological Society, ete. 
With 119 Fngravings, of which 97 are original. Cloth, 8vo, $3.00 net. 

Written to demonstrate the clinical and practical use ef the ophthaimometer, and to record the advances 
made in the science and practice of the refraction ot the eye, 


THE CYCLOPEDIA OF AMERICAN HORTICULTURE. 


Hdited by L. Fi. Batnry, Cornell Univer-ity, Editor of Fhe Garden Craft and Rural Sctence Sertes, and 
author of popular yet authormadve works on Agriculture, Botany, ete. “In 4 volumes. 
Vcnwee J yust reaty. $5.00. Scld only by subscription for the set. 
Work +s actively progressing on this Cyclopedia, which is expected to be completed during this vear, in four large volumes. 
Full deserptions will be yiven of all species of plants in che trade ia North America, and supplementary lists will be added of 
soe nes which are of secondary or incidental importance. Fill culttural and pra: tical directions will also be given. Articles are 
to be written by experts, and published over their names, Copious citations will be made to literature, The illustrations, num- 
benny over two thousand, will be ormaiual and artistic, as in all Professor Baley’s pubheations. the work is expected tu be 
terse and condensed, i order to cover a very wile oud remesentatiee range of Ainerican Horteulture. 


WOTTON OSCLEEN CE SERIES NIST FORCES 
KING. Irrigation and Drainage. Uy POY. Kix, Pro ROBERTS, The Farmstead. The Making of the 
fessor of Vercultiral Physies, Universiry of Wiseorsia, Rural Home and the tay-Out of the Farm. Ry 
anchor oft Phe Sou. West peady Cloth, $i.seo. 1. PP. Rovers, Cornell University, Weary ready, 
DN LTE AIA TLON AVE PER EAS FSSE TE 
BAILEY. Principles of Vegetable BREWER. Principles of Stock FAIRCHILD. Rural Wealth and 


Cardentng. Py bo tho tains, Breeding. By Woo1L Brewer, Welfare. By Grorce I. Fatr- 
Perea ot the Series, Video Piaversity. ciutb, Berea College. 

Pa he wack ofanexpert peeatist. inden Professor Eiley's editorial supervision, to insure the proper relatien ef vol 
Riis he found readable, learent, pre ticat and thorauchly ap to date, treating its topics in a plain but comprehensive 
were nn vert standpertof  ombinie scien ec and practice. 

——— ee ee ere 

Soecal Medical and Surgical Books are also ui preparation for publication during February, if not before ‘The 
alrete ue a TS temo Medi ine. edited by Dr Alfani, will be completed.  Stenham's Manual of Surgery, Lilienthal’s 
Inga Soere Oper hein's Diseases of Chddhood, and Pullers Discases of the Genito- Urinary System are afew which 
Mine ti | No oh Ges ! Pade to ther referene  b branies 


THE MACMILLAN COMPANY, 66 Fifth Avenue, New York City. 


EATEST PUBLICA TIONS. OF 
D. APPLETON AND COMPANY. 


NEVE YORK, MARCH, syoo. 


History of the People of the United States. 


By Prof. Joun Bacue McMaster. Vol. Vo avo. Cloth, with Maps, $2.50. 


The fifth volume of Trof. J. B. MecMaster’s * Flistory of the People of the United states" deals with 
the close of Monroe's term, the administration. of John Quincy AGams, and the stormy opening years 
of Andrew Jackson. It describes the development of the domocratic spirit, the manifestations of new 
interest in social problems, and the various conditions and plans presented between Ber and iSw. Jie 
a large extent the intimate phases of the subjects which are treated have received scant attention herety- 
fore. A pecthar interest attaches to the various banking and financial experiments proposed and 
adopted at that tie, to the humanitarian and sc cialistic movements, the improvements in the couditie ns 
of city life, to the author’s full presentation of the hterary activity of the country, and his treatment of 
the relations of the Fast and West. Many of these subjects have necessitated years ot first-hind inves- 
tigations, and are now treated ade juate'y tor the first time. 


‘ The Principles of Biology. 
Br By TIERBERT SpeENcER., Complete in two volumes. New editien, revised and cularged. 
Entirely reset. r2m0. Cloth, 82.00 per volume. 


’ 


The second volume of the “ Biology,’ whieh has been reset like the first, is now cffered to the 1 ub- 
lic, who will find that the rapid progress of biology in recent years has Leen recognized in this revised 
edition, New chapters and three new appendices, with other additions, have increased Volume | to 7.6 
pages. A new chapter and section, many new notes, and various other changes are presented in Volume 
Ii. Vhe final and definitive edition of the ‘+ Principles of Biolcgy ™ is now placed before the public. 


The International Geography. 


By Seventy Authors, including Right Elon. James Bryce, Sir W. M. Conway rok Avs AL. 
Davis, Prof. Angelo Hetlprin, Prof, Fridtjot: Nansen, Dr. J. Scott) Keltie, and F.C. 
Selous. With 4588 Hlustrations, Edited by HtGn Robert Minn, 1D) Se. 10-5 pages. 
Svo. Cloth, $3.50. 


The last few years have prove 1s> rich in geographical discoveries that there has heen a pre sing need 
for a résumé of recent explorations and changes which should present in convenient and accurate form 
the latest resu'ts of geographical work. ‘I he additions to our knowledge have not | een hmited to Africa, 
Asia, and the arctic regions, but even on our own continent the gold ¢f the Klondike has led to a better 
knowledge of the resion, while within a short time we shall have much more exact geographical in- 
formation concerning the numerous islands which make up the Philippines. The want which is 
indicated will be met by ‘The Internationat Geography,” a convenient volume tor the intelligent 
general reader, and the library which presents expert summaries of the results of geographical science 
throughout the word at the present time, The book contains nearly five hundied illustrations and maps 
which have been specially prepared. It is designed to present in the compact Hmits of a single volume 
an authoritative conspectus of the science of geography and the conditions of the countries at the end of 
the nineteenth century. 


COMPTROLLER COLER’S NEW BOOK. 
Municipal Government, . 


AS ILLUSTRATED BY THE CtoerRTeR, FtNances, ann Pupiic CHaARities oF NEW 
York. By Hon. Bird S. Cot. rk, UVomptroller of the City of New Vork. 12mo0. Cloth. 


The broad scope of the government of modern cities, the magnitude of the questions presented in 
New York since the extension of its limits, and the distinguished part taken by the Comptroller of New 
York in municipal affairs, will commend Mr. Coler’s book to the consideration of all who are interested in 
questions of municipal government. Mr. Coler surveys the existing cc nditions, analyzes the charter, and 
makes a strikirg exposure of abuses of public charities. He deals with the que tions of water supply 
and franchises, and also discusses the relntions of the individual citizen to the municipality. The im- 
portance of such a book by one who has proved his right to speak with authority will be prony tly 
appreciated, 
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APPLETONS’ 
TOWN AND COUNTRY LIBRARY. 


Each, 12mo, paper, 50 cents; cloti, $1.00. 


“The beauty of Nppletons’ Town and Country Library series is that one is always sure of being 
thoroushly entertained, no matter how much at random he may make his selection or what season cf 
the vear it may happen to be.” Bostew Llerakd, 


LALES TISSUES. 
No, 280. A Maker of Nations. 
By Gey Boorupy, author of “ Pr. Nikola’s Experiment,” “ Pharos, the Egyptian,” ete. 
In these graphic pages Mr. Boothby pictures the adventures of a modern soldier of fortune. The 
Opening scene shows the picturesque and curious minzling of all nations iu Cairo. From Egypt the 
reader follows the hero to South America, and takes part in the dramatic episodes of a revolution, 


which are lightened by the love story that runs throughout. It is unnecessary to say that the author 
has full command of the reader’s interest from the first pape to the last, 


No. 279. The Gentleman Pensioner. 
y Anberr Ler, author of “ The Key of the Holy Thouse.” 

The scene of this admirable I’éstorieal romance is laid in the tumultuous England of the sixteenth 
century, at the time when the plots of the parti ans of Mary Stuart against Elizat eth secmed to be ap- 
proaching a culmination, “Vhe hero, Queen Elizabeth's confidential messenger, has a trust to execute 
which involves a thrilling series of adventurss. “Uhis stirring romance has heen compared to ‘‘ A Gentle- 
man of France,” and it ts safe to sav that ne reader will find in its pages any reason for flagging interest 
or will relinquish the book until the Tast page has been reached. 


. ; ’ 
No, 278. The World’s Mercy. 
By MAXWELL G&aAy, author of & The Silence of Dean Maitland,” ete. 
“ Maxwell Gray is one of the most finished, th ughtful, artistic, and satisfying novelists of the day. 
Whatever she does is distinguished by its artistic taste and sense of proportion and by its dignity of 
ideas."" - Boston Saterday Lvening Gasette, 


The Story of Ronald Kestrel. 
Veale ALIEN WSO 

‘Vhe novel is full of interest and active life throughout, and its interest is heightened by its graphic 
pictures of strongly contrasting environments $1 Moroceo, in the Australian bush, and in London society. 


A story so much out of the common as this will be certain to secure full recognition for the author's rare 
talent. 


No. 276. A Corner of the West. 
By Eprra Tesrierra FOWLER. 
“© There are plenty of elever things in ‘A Corner of the West’ said by the characters and the author, 
but they are never too cl ver by half. Ter people talk in an interesting way, but they are not forever 
trying to score offeach other, . . . It matters extremely little what happens ina story so well written as 


this. ATL Miss Fowler's peopte are properly individualized. This is a book well out of the common 
ru k.’—London Chronicle. 


No. The Idol of the Blind. 
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“Mr. Tom Gallon displays a naturalness, a simplicity, and a pathetic faith in human nature which 
are triumphant against the prejudices of the hardened reviewer."—Loudon Academy. 


‘Those who keep abreast of current fiction know that T. Gallon, a young English writer, turns out 
very interesting stories." -Auffalo Apress. 


No. 274. A Voyage at Anchor. 
gy W. CharkK Rtsseit, author of “ “The Tragedy of Ida Noble,” ete. 


This new novel is characterized by those qualities which bave won for its author his fame. and withal 
has a flavor allits awn. Mr. Clark Russell tikes his reader to spend a two-months' holiday in an old 
hulk off the Kentish coast, on the stret hoof water between T'etland Walmer on the one side and the 
(Goodwin Sands on the other, which is known as te Seu h ltowns. ‘Lhe novel experiences of the hoh- 
day party are related in the delightful style of which (lark Russell is a past master, 


AaNOG EES SOPANE MC VOR IAPE. 


Averages. 


By ELWANOROrOART.. “rani. “Cloth, “Si 70: 


“The strength of the book is its entertaining pictures of human nature and its 
shrewd, incisive observations upon the social problenis, great and small, which present 
themselves in the complex life of society in the metropolis. Those who are fond of 
dry wit, a subtle humor, and what Emerson calls *a philosophy of insight and not of 
tradition,’ will find ‘ Averages’ a novel to their taste. . . . ‘Vhete are interesting love 
episodes and clever, original situations. An author capable of such work is to be 
reckoned with. She has in her the root of the matter.”—.Vew York Wail and Express. 


“The author of ‘Averages’ has no need of striving after cleverness. It comes 
ure = Chicago Times-flerald, 
naturally to her Chicago T flerald. 


BY skh ACLAOR OF “BODO. 


Mammon 
and Co. 


By Epwarp F. Benson, author of 
“Dodo.” -12mo.. Cloth, 1.5. 


“A novel of mark. Its character drawing is vigorous 
its dialogue vivacious.’ —Literature. 


Ea Fs BENSON, 


“THE LALEST LONDON SUGCESS. 


A Corner of the West. 


By Epith Henrierra Fow ter. 12mo. Cloth, $1.00; 
paper, 50 cents. In Appletons’ Town and Country Library. 


“There are plenty of clever things in ‘A Corner of the West’ said by the char- 
acters and the author, but they are never too clever by half. Her people talk in an 
Interesting way, but they are. not forever. trying to score off each other. ....... It 
matters extremely little what happens ina story so well written as this. All Miss 
Fowler's people are properly individualized. This is a book well out of the com- 
mon ruck.”—Loudon Chronicle. 


These books are for sale by all booksellers; or they will be sent by mail on recerpt of price by the publishers, 


D. APPLETON AND COMPANY, 72 FirtH Avenue, New York. 


‘) 


“Oh bi HELANT (OCC GE SS. 


~ 


ge A Double Thread 


By Eviex Tuorxeycrorr Fow er, author 
of “Concerning Isabel Carnaby,” etc. 12mo. 
Clothe s't:.5 0: 


‘ven more gay, clever, and bright than ‘Concerning 
Isabel Carnaby.’ The characters are created by one who 
evidently knows all the variations of human nature, and who 
is as shrewd as she is keenly observant.” —Soston [Lerald. 


MISS ELLEN T. FOWLER. “All that the fondest fancy could ‘have painted as’ a 
successor to ‘Isabel Carnaby.’ A more brillant book could 
not well have been imagined, and withal, the conversations are natural, having none 
of that ‘shop-made’ character which is so often apparent in the talk of many clever 
modern novels. ‘Phe plot is curious and ingemiously worked out, and the characters 
are well drawn, but it is the conversation that utterly enchants, . . . We learn more 
concerning human nature from Miss Fowler's book than from most moral treatises, 
and there is not a shade of ‘decadent’ influence to be found in all her wholesome 
pages... . Miss Fowler's book is a brilliant success, quite as brilhant as her former 
attempt.”— Baltimore Sunday tHerald. 


CAS TRING 2D ehIMELY NOEL. - 


he Mormon Prophet. 


By Lity DouGa ct, author of ‘The Mer- 
maid,” “The Madonna of a Day,” and 
“The Zeit-Geist.””, 12mo. Cloth, $1.50. 


“A striking story... . Immensely interesting and 
diverting, and as a romance it certainly has a umique 
power.” —Boston Herat. 


“In ‘The Mormon Prophet’ Miss Lily Dougall has 
told in strongly dramatic form the story of Joseph 
Sintth and of the growth of the Church of the Latter- 
Day Saints, which has again come prominently before 
the pubhe through the election of a polygamist to Con- 
gress... . Miss Dougall has handled her subject with POOL GAIES 
consuminate skill... . She has rightly scen that this 
man’s life contained splendid material for a historical novel. She has taken no un- 
warranted Hberties with the truth, and has succeeded in furnishing a story whose 
scope broadens with each succeeding Chapter until the end.”"—A'ew York Mail and 


Lxpi FT 4 


These hooks are for sale by all booksellers ; ov they will be sent by marl on receipt of price by the publishers, 


ID. APPLETON AND COMPANY, 72. Fieri Avesce, New York. 


A. GORAN. DOVLES BAY ON OVE I 


AN Duet, with an Occasional Chorus. 


By A. Coxan Doyte, author of “Uncle 
Bernac,” “ Brigadier Gerard,” “ Rodney 
Stone,” etc. Unitorm with other books 
by ‘Dr; Doyle: rvameo. Cloth, Sir.co. 


“Charming is the one word to describe this volume 
adequately. Dr. Doyle’s crisp style and his rare wit 
and refined humor, utilized with cheerful ait that i- 
perfect of its kind, fill these chapters with joy anil 
gladness for the reader.” —PAdladelphia Press, 

"AN Duet’ is bright, brave, simple, natural, deli- 
cate. It is the most artistic and most original thing 
that its author has done. . . . We can heartily recom- 
mend ‘A Duet’ to all classes of readers.’—C/icago Pe ern 
Times-Fleratd. 

“It is all very sweet and graceful."—ZLondon Telegraph. 

“A bright story, Ail the characters are well drawn.’—Loméon Marl. 


“APBOOK. LAAT Wiel, lay bx 


David Harum. 


A Story of American Lite. By Epwarp 


NoxEs WEsrcorn: 2m. Cloths Sat.co. 


“David Harum ’ is, first of all, a thoroughly interest- 
ing bit of fiction, with a well-defined plot, a slender but 
easily followed ‘love’ interest, some bold and finely 
sketched character drawing, and a perfect gold mine of 
shrewd, dialectic philosophy.”— Sun Francisco Call. 

“The chapters are few in which one does not hear 
the voice of David Harum. His reminiscences, his 
horse-trading anecdotes, his home brewed philosophy, 
have their-own charm, Nor-dces: he ¢ver,in Ins most 
sustained harangues, ‘run to emptins,’ though his own experience declares that while 
‘the’s a good many fast quarter horses, them that can keep it up for a full mile is 
scurse.’ Realism has bored its thousands, but in ‘David Harum’ it has joined hands 
with delight.”.—Vew Vork Nation. 

“The main character ought to become familiar to thousands of readers, and wil 
probably take his place in time beside Joel Chandler Harris's and Thomas Nelsen 
Page’s and Miss Wilkins’s creations.”"—Chicago Times-Herall. 


“Full of wit and sweetness.”— Baltimore Ierald. 


EDWARD NOYES WESTCOTT. 


These books are for sale by all booksellers ; or they well be sent bv mail on receipt of price by the publisters, 


D. APPLETON AND COMPANY, 72 FirTH AVENUE, NEw Yorn. 


_-=BOOKS ON SOUTH AFRICA> 


Vom Paul’s Peoples 
By HOWARD C. HILLEGAS. 12mo. Cloth, $1.50. 


“Gives precisely the information necessary to thcse who desire to follow intelli- 
gently the progress of events at the present time.”"—Commercial Advcriiser. 


Men, Mines, and Animals in 
South Africa 


By LORD RANDOLPH S. CHURCHILL. Ilustrated. &Svo. Cloth, $5.0. 


“The letters are readable and lively. They are the work of a shrewd observer.” [| 
London Times. 


Actual Africa; or, The Coming 
Continent 


A Tour of Exploration. By FRANK VINCENT. With Map and 1C4 
full-page Illustrations. 8vo. Cloth, £5.00. 


“Tt is not only a book of reference upon almost any subject connected with Africa, 
but admirably, most admirably, illustrated.” Henry M. Stanley. 


Home Life on an Ostrich Farm 
By ANNIE MARTIN. 12mo. Cloth, $1.25. 


“The most querulous reader will peruse every page with keen enjoyment, and 
will feel grateful admiration for the clever, plucky, womanly woman who calls herself 
Annie Martin.” New York Sun. 


“A Trooper of the Empress~ 


Ry CLINTON ROSS. 12mo. Cloth, $1.00; Paper, 50 cents. 
In Appletons’ Town and Country Library. 


“A splendid story fron start to finish, neither hasty in workmanship nor 
inconsiderate of the reader’s quickened interest in its swift Celineation of facts.” 


--Boston Herald. 
IS THIS CECIL RHODES? 


«The God in the Car~ 


By ANTHONY HOPE, author of “ The King’s Mirror,” etc. 12mo. Cloth, $1.25. 
“The strongest book that Mr. Anthony Hope has written.” London Academy. 


| D. APPLETON AND COMPANY, 72 Fifth Avenue, New York. 


MR. BULLEN’S NEW BOOK 


THE LOG OF A SEA- WAIP 


Being recollections of the First Four Years 
of my Sea life, «By Frank “Fy BULLEN; 
bo RVG, author oF “PhenGriisé- of 
tie Cachalot:” “and! Idylis-of, the Sea.” 
Illustrated. Uniform Edition. 12mo. 
Cloths, $0: 

«So strong, original, and thrilling as to hold captive 


the attention of the mature as well as of the youthtul 
reader.’’—Philadelphia Ledger. 


OTHER BOOKS BY MR. BULLEN. 


IDYLLS OF THE SEA. t2mo, Cloth, $1.25. 
THE CRUISE OF THE CACHALOT, ROUND THE WORLD AFTER 
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SPERM WHALES. lUlustrated. t2mo. Cloth, $1.50. ° 
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D. APPLETON AND COMPANY, NEW YORK. 


REMINISCENCES OF 
A VERY OLD MAN 


1808-1897 
BY JOHN SARTAIN 
Ilustrated. 12mo. Cloth, $2.50 


DMIRABLY simple and. direct in 

style, embellished with copies of 
ce rare old prints, portraits, and) reproduc- 
tions of Mr. Sartain’s best-known engray- 


ings, full of information concerniny the 
engravers art, this volume is one of the 


Dy, jas. most important and delightful books of 
VU AM AAW ~ is ’ 
ee nC the vear."—Philadelphia Ledecr. 
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Di OARPLE I: ON AND COMPANY, NEW YORK. 
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TEE, BEST DOO ON PUERTO RICO: 


AND ITS 


Puerto Rico RESOURCES. 


IN THE CANE-FIELD. 


A book for Travelers, Investors, and others, contaming Tull Ac- 
j counts of Natural lI’eatures and Resources, Products, People, Oppor- 


tunities for Business, ete. By Freprerick A. Oser, author of “Camps 


in the Carihbhbees,” “ Crusoe’s Island,” ete. With Map and Hlustra- 


tions. 12mo. Cloth, St.50. 


The Hon. Henry Cabot Lodge writes the author: 


«You have brought together in a small space an immense amount of most valuable in- 


formation, which it is very important to have within the reach of the American 


people at this time.”’ 


The New York Evening Post: 


‘Nn orderly ard intedhgent account of the tland, Mr. Ober’s book is both timely and trust- 


an 


The Boston Globe: 


SOP ta hontative amd Cevewitnessing * book on this subject vet printed, 2.0. Mir. Ober 
toate detinite, practical way dt) comimercial, strategie, agricultural, financial, political, 
feature y and furniche: jut the information sought for by intending setders.? 


r en Ml SFE aga HOR pea gly: ele pabitshers, 
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EN Lae > litthe \wende, Newerorks 


Founded by E. LITTELL in 1844. 


‘*Made up of every creature’s best.’’ 


A Weekly Magazine of Contemporary Literature and Thought. 


Published || As Heretofore 
Every Saturday THE LIVING AGE will continue to supply its readers 
and giving about with the Choicest of the Best, the Most Valuable 
3500 pages a year Thought of the time. 
of the Each Weekly Number 
Ww ’ Contains sixty-four pages, in which are given, without 
orld i) abridgment, the most interesting and important contri- 
Best | butions to the periodicals of Great Britain and the 
° Continent, from the weighty articles in the quarterlies 
Literatu re | to the light literary and social essays of the weeklies. 
inehading All Departments 
Science and Art of knowledge and discussion which interest intelligent 
Biography readers, with fiction and poetry, are represented in its 
Politics Pe 
Discovery Original Translations 
Public Affairs of striking articles from Continental sources are made 
: ee expressly for the magazine by its own staff of trans- 
Literary Criticism iors 
Fiction and 
on and Poetry | A Short Story 
Popular, yet of and an instalment of a serial story appear in each issue. 


Permanent | A Monthly Supplement 


V al ue presents readings from the most important new books, 
editorial notes on books and authors, and a list of the 


Indispensable to the books of the month. 
Intelligent Reader | Published Weekly at $6.00 a year. Single numbers 5 cts. 


pe READ THIS css. 

In order to introduce THE LIVING AGE to the readers of Appletons’ Popular 
Science Monthly, not now on its subscription lists, the publishers will send the 
two magazines, each one year, postpaid, for $7.50. This offer is good only to 
absolutely NEW SUBSCRIBERS to The Living Age. 


Address THE LIVING AGE CO., P. 0. Box 5206, Boston, Mass. 
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The National Geographic Magazine 


A JOURNAL OF GEOGRAPHY, 
Physical, Commercial, Political. 


EDITOR: 
[cGy ETN” SED NS Toads. 
Statistician of the Un:ted States Department of Agriculture. 
ASSOCIATE ADITONS-: 


| 
! 
i 
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Simplified Editions * Two Standard Botanies 


Barnes’s Outlines of Plant Life 


By CHARLES R. BARNES, Professor in the University of Chicago. 12mo, 
about 320 pp. $1.00 net. 


“Differs from the larger book chiefly in (1) the omission of all account of the 
minute anatomy of plants; (2) in the climination of the oo part of the 
chapter on sexual reproduction, because of the ditheulty of comprehending it 
processes without exacting laboratory study ; (3) in the omission of some of th 
less important par: agraphe, here and there, and the reduction of others to small 
type; (4) the distribution throughout the volume of the laboratory directions. °— 
{ From the Preface. 


Atkinson’s Lessons in Botany | 


By GEORGE F, ATKINSON, Professor in Cornell University. 12mo, 366 pp. 
$1.12 net. 


“ This abbreviated and simplified edition of my Elementary Botany has been 
prepared for the use of pupils in the secondary schools, where short courses in 
botany are given, or where, for one reason or another, the larger book can not 
f be adapted to the requirements. A large part of the matter has been rewritten, 

‘ only the less technical descriptive portions being retained.”—[ From the Preface. | 
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Henry Wolt & Co. 


29 W. 23d St., New York. (Branch for text-books only, 378 Wabash Ave., Chicago.) | 
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PROSPECTUS FOR 1900. 


por a magazine whose field has no limitations except those of science, it is 
quite impossible to make a comprehensive announcement of its contents a 
vear ahead. Our purpose is primarily to Keep its readers in touch with the most 
recent advances and discoveries as they are applicable to the promotion of human 
welfare and social progress. We behteve that science is the force which has 
done the most in this direction in the past, and that it is what we must look to 
for growth in the future. We take advantage of every opportunity to secure 
articles that shall be entertaming as well as instructive without sacrificing accu- 
racy, and we especially seek those authors who have the ability to write upon 
scientific subjects in a clear and instructive way. 


The most characteristic feature of the nineteenth century, and especially of its 
latter half} has been the truly wonderful advance of science, both theoretical and 
practical. Coincident with this advance, and very largely dependent upon it, 
has been the unprecedented development of commerce and manufactures, of 
social organization and national wealth. A comparison of the potentiality of an 
unskilled laborer of one hundred vears ago with that of a like workman of to-day 
brings out most. strikingly what this scientific advance has accomplished in 
solving the problems of life and raising the standard of comfort; so that the 
luxuries of a few years ago are the necessities of to-day, and new pleasures have 
been added and even become common which were formerly beyond the reach 


of the wealthy. In view, then, of this prominently scientific aspect, the most 
1s 


important and instructive portion of nineteenth-century history will be that of its 
scientific achievements, which, as Mr. Alfred Russel Wallace, the co-discoverer 
with Darwin of the great principle of natural selection, has pointed out in his 
‘*Wonderful Century,” far exceed in number as well as in importance those 
of all the centuries that have preceded it. 


A CENTURY OF SCIENCE, 


No more appropriate and useful way of signalizing the completion of this 
century could be adopted than that of publishing during its closing vear a history 
of its scientific work. In order to do this in the best manner, We have arranged 
for a series of articles on what has been accomplished in their several depart- 
ments from leading authorities in their respective subjects—such as Sir Robert 
S. Ball in Astronomy: President Arthur T. Hadley in Economics; Prof. Joseph 
Le Conte in Geology: Prof. W. M. Flinders Petrie in Archeology; M. W. Hatf- 
kine in Preventive Inoculation ;. Prof. WM. Davis in Meteorology: Prof. Fe iW. 
Clarke in Chemistry ; and others of like standing in their specialties. 


NEW DISCOVERIES AND INVENTIONS. 


The Monthly will continue to give accounts of the course of discovery and of 
new developments in pure science; and careful writers familiar with their subjects 
will be engaged to describe whatever occurs in this field as soon as it has assumed 
definite form. Recognizing that the highest service that can be rendered by 
knowledge is in its use for the Improvement of man’s condition, special attention 
will be given to the adaptations of discovery to practical ends in the arts and 
industries. in the betterment of social life, and in the development of a wiser 
statesmanship for the administration of civil affairs. 


THE PRACTICAL APPLICATIONS OF SCIENCE. 


These are the tests by which science, and indeed any other like svstem, must 
be judged; and not only because the studv of these applications is of value in lead- 
ing to a general appreciation of the beautiful correlation between pure science and 
practical life, but more, perhaps, on account of the actual value of the information, 
we have always heretofore, and shall still more in the future, devote a certain 
portion of our space to their discussion. Among the earlier papers to appear will 
be a series of illustrated articles by William Baxter. Jr.. C. E.. explaining the theory 
of the trolley car and the mechanism on which its propulsion and control depend. 
In another department, to which much attention is now being given, Prof. C. E. 


Munroe, Dean of the Columbian University at Washington, whose long-continued 
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and exact researches in this subject have given him a world-wide reputation, will 
contribute some iberally illustrated articles on The Practical Applications of 
Explosives. 


RECENT RESEARCH WITH THE X RAYS. 


While much has been published about the wonderful qualities of the X rays 
and their capacity of adaptation to the wants of man, as yet but little is really 
known about them. The study of the phenomena is still going on, and is contin- 
ually exhibiting new features and suggesting new objects on which they may 
be brought to bear. Asa part of the record of these things, Professor Trowbridge, 
of Harvard University, will contribute an article describing some remarkable 
results of later investigations in the Lawrence Physical Laboratory, of which he 
is director, 


THE RACE QUESTION. 


The question of the adjustinent of the relations of the races will be considered 
as offering some of the most serious and immediate difficulties our people have to 
confront, and one to which the thoughts of the best students of atfairs are anxiously 
directed. Among the articles bearing upon this subject will be several by Prof. 
NS... Shiller of Harvard-University, dealing: with various aspects of ihe necro 
question. Professor Shaler spent his early hfe in the South, and knows the colored 
man well. 


SCIENCE AND THE LAW. 


Questions concerning methods of dealing with criminals will be discussed as 
of no less importance and equally fraught with dangers. The first article bearing 
on this subject, to be published in an early number, will be on the decline of our 
criminal jurisprudence, by a member of the New York bar. It will expose the 
urgent Need of an infusion of scientific ideas into this exceedingly important branch 
of legal practice, and will present some facts illustrating the dangerous state into 
which it has fallen under the present antiquated svstems. 


CURIOSITIES OF NATURE. 


No subjects more quickly and universally enlist attention or hold it longer than 
those of natural history. From the apparently inexhaustible store of novelties tt 
affords, the curious blind fishes of North America—those remarkable products of 
retrograde evolution are marked for early description in an article, accompanted 
by numerous illustrations, from the pen of Prof. Charles Figenmann, who has 
Niide special studytol these tishes and is the ackhowledwed authonty respect- 


ing them. 
“0 


THE ADVANCE OF WOMAN. 


Recognizing as one of the most striking social features of the life of the nine- 
teenth century the enlargement cf woman's sphere and the extension of her privi- 
leges, the Popular Science Monthly will endeavor to keep abreast of this move- 
ment. Among its most interesting recent phases ts the advance in Germany, 
one of the litest countries to vield to it, but where women are now gradually 
making their way into the universities and active lite. The history of this strug- 
gle and the degree of success which has been achieved there will be described in 
an early article of rare interest by Mary Mills Patrick, President of the American 
College for Girls at Constantinople. 


COLONIAL QUESTIONS. 


The important political questions arising through our recent acquisition of out- 
lying territory will receive considerable attention. Two articles which will appear 
in early numbers, under the title Colonies and the Mother Country, take up the 
question of their proper relations. 


MORALS AND EXPEDIENCY. 


The drink evil, and vivisection, two of the most pressing moral questions now 
engaging the attention of society. are scheduled for early treatment: and we have 
already arranged for several articles taking up important questions connected 
with modern religious tendencies. 


EDUCATION. 


Of equal importance with all these branches of knowledge, and an essential 
prerequisite to recelving and rendering them available for use, is education. The 
Monthly has in the past given this subject prominent attention and preterence, 
and will continue to do so. We have always aimed to make the articles in this 
field not only of general philosophical interest, but more especially to select 
subjects and modes of treatment which should be suggestive and practically 
valuable to the working teacher. 
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THE sSTORY Oe THE 
BRITISH RACE. 


By JoHN Meusro, C. E., author 
of “he Storch Ricci a 
new volume in the Library of Use- 
ful Stories. — Ilustrated. lomo. 
Cloth, so cents. 
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The Second Part of the Peda- 
gogics of the Kindergarten. By 
FRIEDRICH FrorseL. Translated by 
Josephine Jarvis. (Internatioaal 
Education Series.) 12me. Cloth, 
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The Care and Feed- 
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iz2mo. Cloth, 50 cents. 


Orivinally prepared for use in the Training School for 
Nursery Maids convected with the Rabies’ Hospital, New 
York, this manual was elaborated in ways suggested by ex- 
perience, and published by re quest of numerous persons ins 
terested. Tt will be found exceedingly useful not only in 
simile institutions, but. te mothers, either for themselves or 
to be put in the hands of the ordinary (untiained) child's 
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nurse, The author’s standing as a sic cesstul specialist, of 
wide experience in children’s diseases, guarantees the 
character ot the hints and Instructions given, ‘Phe present 


edition has been revised and enlarged, and, while retaining 
the principal features of the earlier edition, will present much 
fresh information on the subject. 
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veare the topics thus far discussed by President George Gunton 
“in the Institute Lecture Course tor Pome and are published 
monthly in the 


CSUN TON INSTITUTE URERRING 
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Our Country 


How Shall our New Possessions be Governed ? 
Need of Political Education 
Political Parties and Popular Government 
Our Municipal Problems 
The State’s Reiation to Labor 
Political Duty The State’s Relation to Capital 
Taking the Philippines 
Lessons of the Election 
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Eastern View of the West 
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America’s Opportunity 
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boy."— 7he Churchman, Sew Leork, 
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‘ A work that will stand probably forever as the standard, as it is thus far practicaily the only 
book on its subject."—.Vezw Pork Marl and [:xp7 ess. 


D. APPLETON AND COMPANY, NEW YORK. 


BOOKS PUBLISHED DURING 1899 BY 


TUILE AUTHOR, 
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: hte ie Ache Soe eam ' 


| i) FL Mor.| 16 00 
INTERN APIONAL EDUCVPLION SERTES, 


lett et oa Meet heren-the Phttosopliy of Frocbel. oo... .. SS Sat DSC oe a Sens, neers deme! Cloth 1 50 
kh. : Oy PP ve Taprment. aD BTCA Wes tro ics eee neers Friedrich Frochel........ jos ae 1 60 
nse std eit ta lalla, ON Tep eee ye 2S teenee od. 4.5 Milited by L. Bk. Reetor... a 1 00 


TWENTIEPE CENTURY TEN T-BOOKS., Net 
Li Tera ye, MSN EOL, Coes tanta a A Oe Andrew ©. Melaughlin,,| l2zmo| Cloth 1 40 
Vasey fovea Bre Da es acai Beek Meare hse ate adv a. gine ew, et 1w.le Redaction ar aya’ Sheree cb ee we eae « Joho M. OP RATE t yo ewe kes ; of . 1 10 

: ‘ Mod , G 50 
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Maes wits Lssass on Milten SLE AN GLOIS EM oc een oa ge et Edited by Geo, B. Aiton. 7 a . 
Qo eet gisetibtan SP bhen StStitee Gh sy ead aad a gear ee Edited by Fred Lb. Nichols) * ob ue 


FICTION. 


AN. Goin Ets Se, fee eth Mead cunt a ONAL CAC aS re apna ame ' Graham: Travers .....0.8. L2mo | Cloth 1 50 
BIA Areca mmm eG Owners Upp ea Sito, Bets UA Ge oe tire acta ene . % 1 50 
Ae day retibirpeOh > aspenllloG Tin WSs ee oh ahs ek Babee pucee ee Ne USAT ED OG oo ome “ i 1 50 
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Mea HU i dierigere fou aareye Gils ape tanead, Rasa mpardes Gaara. doe R pete MOR. Benson... fe eee - a | 1.450 
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POWN AND COUNTRY LIBRARY, 
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Books published during 1899 by D. Appleton and Company.— (Continued. ) 


TITLE. | AUTHOR, “IZR. BINDING, Pile gn. 


SCIENCE AND PIELLOSOPEEY. 


The Fairs-Land of Seienee,  ¢ Revised edition) . ere ALB. Buekh Met ayinted-a creed gk GW GE Ss 
Outlines of Zoology. CThird edition, revised : ati a NS Eis fie op acie.bce: : = Ma 
Evolution by Atropliy. i Tuternational Seientitie Series). Jean Demoorefor. ooo... ” of 2a 
Principles of Paveholouy. 1 Revised edition. 2 vols....0 Herbert Spencer oo... < 2 1 
Earthquakes ana Other Earth Movements. (Rew ej...) Vrot. Johu Milne. ........ os es ra 
IEINTORY AND BIOGRAPILPY. 
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JUVENILE BOOKS. 
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HW Firraah feign) Fenris sad hel Reg bv 2rd pC Esta e141 Cae ge ee David Starr dordat...... 
The Treasure Ship o....e. ee eee es Wes ened aioe cosa, 2 Hezekiah Butterworth... 
History of Spain. (History for Young Readersi.. ss... Eee AGM tian at ok ae Tinie 
Hlistory of Canada. (i fistory tor Young Readers) ....... roe Mel iworaitly 2. ceca oss Tinie 
APPLETONS’? TPOWE-READING BOOKS, | _ 
Playtime and Seedtime,  (Unele Robert's Georraphy | ( Froucis W. Parker + ie Wt Be Pe, 
Volume | eee Pee eed Me Oe, en RE NE eae ae ee Etim. Coes apie 7 
icles Soler acy ee te ee eee Dees eret 25 oe 4 Cloth v5 
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Harold's Quests. (Nature Study Readers.) Volo. ....) Jolin W. Troeger... ee 0” e va 
LIBRARY OF USEFUL STORIES, 
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Appletons’ General Guide. Part Lo New Enyland and ¢ A ik -> 
Nie eesti eee Sgt ee alae ale am (eas en Se ree are 
Appletons’ General Giide. Part He Western and South. 4 Mizell wo att ha 
CUES CATO re cere cree eae Rs. cos atw ako boone SRD ee oh Wye car i see ed Ma : 
Appletons’ Canadian Guide-Book oo... 2. eee eee Charles G. DD. Reberts. e201 lui le let 1 
Appletons Guide-Book to Alaska... 0.2... eee eee NLiss Ege oS ga Cloth | 
Appletons’ Dictionary of Greater New York......... 0.4. SEI sus 5k ya tucty at - Paper 
SPANISTI, 
The Spanish Reader and Translator... ccc... ccc ee eee eee Mieuel To. Tolén......... leme Chot] 75 
. 7 : } vay 
The Combined Spanish Methed and Key. 9 Revised ed) Alberta de Tornos.. 0... us e 
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MEDICAL. 
The Care andl Feeding of Children, 1 New edition)........ L. Enunett Holt, Modi... deme Clot = 
The Nervous System and its Constituent Nearones (Sulvn  Lewellys FL Barker, M2D. S40 vas 6 
A Treatise on Materia Mediea and Therapeuties, ¢ Tenth Roberts Biartholow. M.A. | Ves : 
CULT MIR LM Nicene sich sie ons Pee nat scl > AM tuAe Rg 7s ONS Bie eae be leca ae eamermineers ‘ ‘ 
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Yperative Surgery.  Velume bo cRubseription.) (New | ee ioe ee 
edition, Sale Toe UAst teeter un bee a ae oe ‘ Joep Peis rails Vek. ma: 


Diseases of the Ear A) Text-Book for Practitioners and Edugrd Bradford Derel. t 03 
studentsot Medicine.) Second edition. revised. Sulea ao (On Shee cree eine per cear ae cae \ ind 


Text-Book of Ophthalmolory, oSceond American edition > Dr. Ernest Fuels... eee. ns aa 
(Aiba ription | Soirste MDa wes, at Stags. 3 Sheds Se Meise okey GoM \ aa 
ins ; 
Phe Diseases of the Nervous System. Second Aguerican | : ; yt] 
edition, ) (Subseription Pee gn rea ih LTT a A WN aS i Ludwice Tlirt. M. Ds Pasearts herve me 
: ’ aes: Auneder D.C. Sikene. ees . 
Electro-Lhemostasis in Operative Surzery, PSubseription . ; oy, Ae fe aie \ ‘ 


Cireulurs or other information concerniiy any af the abor. prblivations snton regent 


THE SANITARIAN 


A MONTHLY MAGAZINE, 


Iestablished in 1873. 


“Tre SANITARTAN for June, 1892, eontains a life-sketch of its venerable and 
distinguished editor, Dr AJ N. Bell, and several contributions upon ‘The 
triumphs of preventive medicine’ in the interest of which Dr. Bell haa labored 
so lony and so successfully * * * No one has been so long, so patient and 
so persistent in awakening public attention to an interest in this cause. No one 
has filled so many positions demanding skill in practical work. No one has 
been mere successful in practical work under great diffienities. The writer of 
the article is Dr. Stephen Smith, the eminent surgeon and author.’’— Tennessee 
Shute Board of Health Bulletin, 


Based at the outset upon medical knowledge and sanitary service, over an 
extensive Held) of observation in various climates in different quarters of the 
world, large experience in dealing with epidemic diseases, and practical sanita- 
tion for the maintenanee of health under the most trying circumstanees ¢ 


““The Sanitarian is ’’— 


AS OTHERS SEE IT-— 


“The American authority for everything appertaining to the healthful con. 
dition of the people at large. The contributions are from medical men whose 
Writings ate aceepied: as authorithy? (Pirgidda Chronicles; “The best sanitary 
publication in Atmeriea,? UMississippt Valley Medical Monthhpy; “Kasily maine 
tins ifs superiority over all similar publications,” CWediceal World); “Has 
aeeotuplished more ood than all of the other sanitary papers put together,” 
Hidrante and Sanitary Phanbery; ©The value of a good sanitary publication 
an harddy be estimated. The superior of Tire Saxirarian we have never seen,’’ 
Phe Pree Methodists * The editor, Dro ASN. Bell, is well known to the mercantile 
eominutity For his co-operation with the merchants in quarantine reform, and to 
his profession asa leader in sanitary seienee,? (N.Y) Journal of Commerce). 

Tat Sastrvaidan has been the exponent of the most progressive seience of 
Dyeiene for tiore that twenty wears? Lhe hiring Charel, 

Two volumes yearly. The volumes begin January and July; subseription 
At anv time, 

TURMS: st00 a vear, in advanee; 35 cents a miumber. Sampce Copres, 20 
ectts Ten two-ceent Postage Stamps. 

Fe AM eorrespondence and exchanges with Tue SANITARIAN, and all publie 
mations For pveview, should be addgessed to the Editor, 

DreoaA, N, BELL, 
837 Clinton St, Brooklyn, N. Y¥. 
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APPLETONS’ 


GUIDE-bOOKS. 


NEW EDITIONS. 


Appletons’ General Guide to 
the United States. 


Edition of 1899. With numerous Maps 
and Illustrations. 16mo. 
morocco, with tuck, $2.50. 
separately: INEW JENGLAND AND 
NMPDLE FATES: AND “CANADA 
Cloth;"5, ctst? Parcel, SOUTHERN 
AND WESTERN STATES; cloth, 75 cts.) 


Appletons’ 
Guide=-Book to Alaska. 


By Miss E, R. Scidmore. New edition, 
including an Account of the Klon- 
dike. With Maps and Illustrations. 
12m0o, flexible cloth, $1.00. 


Appletons’ 
Canadian Guide=Book. 


By Charles G. D. Roberts. A guide for 
tourist and sportsman, from New- 


foundland to the Pacific. With Maps | 


and Illustrations. sr2mo, flexible 
cloth, $1.25. 
The Canadian Guide-Book has received 


thorough revision this year at the hands of a resi- 
dent of Canada, who has devoted much time and 
labor to inereasing the usefulness of the book. 


Appletons’ 
Dictionary of New York 
and Vicinity. 


With Maps of New York and vicinity. 
Sqllare. 7 2m6, paper 30-cents: 


‘¢* Appletons’ General Guide-Book to the Unit- 


ed States and Canada’ has long been regaided as | 


a standard work, and there ean be no doubt that 
the new and entirely revised edition will be wel- 
comed not only by foreigners, but by Amerieans, 
who every year show an increasing desire to know 
more about their own country... . In the man- 
ner in which it covers an immense territory with- 
eut the omission of any important charaetcristic it 
is entirely without a rival."—Aoston Beacon. 
These books are for sale by all booksellers ; or they will 
be sent by marl on recerpt of price by the publishers, 


D. APPLETON AND COMPANY, 
72 Fifth Avenue, New York. 


a} 


Flextble | 
Chart 


1900-=- SsSth 


Annual Statement 
OF THE 


TRAVELERS 


INSURANCE COMPANY, 


Chartered 1863. Life and Accident Insurance. 


---1900 


'Stoch.) 
JAMES G. BATTERSON, President. 


Hartford, Coun., January 1, 1900, 


Paid=up Capital, $1,000,000. 


ASS Sy 


WGCHTISES(a Gs ary og, peta, ee cee a, oe BE 72 
Cush on hand andin Bank  - - - ae 7 Ws 
* Loans on bond and mortesce. realestate 2. pons 
| Thiterest acerueadd but netulne - - Siew ah 
Loans on collateral security. =. = =) etut.dts 4] 
Loans on this Company’s Policies <= 7, Pets 
Deferred Lite Premiums | - - - - sey Og 


| 


| 


Premiums due and Unreported on Li 
Policies - - a eas 
Government Bonds -  - - 2.78. 
County and municipal bonds - - - 
Railroad stocks and bends = 
Biubkesthekss = eae ek 

Other stocks and lends - - 


Total Assets -  - - : 
LIABILITIES. 


Reserve. 319 per cent, Lite 1s purthient Sua fons § 
Reserve tor Re-tsurance, Accident De- 

jrartment -  - - = - - = - | Ding 22 
Present value Justallment Lite Policies ™ 
Reserve tor Claims asainst Enoploy ers 
TLossex in Process oY adjustment a 


SCT GUE a6 
ti 


aa 
piles 
as ane a2 


EU SH ea 


Lite Premios paid in advanee - - + SoaTs 11 
Special Reserve for unpaid taxes, rents, 
eee 2a Se Ce” ee Sy be = ys My 
Spealal Reserve, Liahility Departinent - ait | 
Total Liabilities - - - - S23.730.82T 61 


Excess Security tu Poliey-lolders - S 1.020.683 95 


Surplus - - - - - - S83.020.683 95 
STATISTIOS TO DATE, 
TLirk Deparnimeny. 

- SIOOB3B3 1.551 00 
see PT. 164.686 00 
Tnsurance on installa nt plin at conanruted cali, 
feted: te Poliey-holders in Ts ss b.522. EET 06 

Returnet te Poligy-holders sir 


Poteet eee 


Lite Insurance in three = 
New Lite Insuranee written in 


16.039 380 95 
AccCIpENT DEPvnIMENT. 


} 


Nunber Accident Claims paul in 


yet 
}suk ‘an! 5 


i ee ee 15.386 
Whole number Aceideut Clans 

PETG 2 yee Soy 334.636 
Returned te Poliew-hedders in Ise BEIT 077 SI 
Returned to Poliey-todders si 


23.6905 539 94 


feturned to Polien-I: 10 
Returned te Poli y-l ay 


Is6h oo - - 


Isin $2,750.39 | 


BO.TEEGLO SO 
SYLVESTER C. DUNHAM. Vice-President, 
JOHN FE. MORRIS. secretary 
IL. J. MESSENGER. Actuary 
EDWARD Vo PRESTON, Sup't of Agencies 
J.B. LEWIS, M.P.. Surgeon and Adjuster. 
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SIR HENRY IRVING, 


The Eminent Tragedian. 


\\ 
a\y 


1 can certainly add my testimony to the 
Virtues of Vin Mariani. which | have found 
excellent, and am well convinced of its 


quality. HENRY IRVING. 


The World Famous Tonic 
jor Body and Brain. 


Mariani Wine is invaluable for over- 


MARIANI WINE, 


VIN MARIANI, 


Mariani Wine, gives power to the brain, 
strength and elasticity to the muscles 
and richness to the blood. It is a pro- 
moter of good health and longevity. It 
makes the old young, keeps the young 
strong. Mariani Wine is indorsed by 
more than 8,oo0 American physicians. 
It is specially recommended for General 
Debility, Overwork, Profound Depression 
and Exhaustion, Throat and Lung Dis- 
eases, Consumption and Malaria. 


Are You Worn Out? 


TRY 


JOHN PHILIP SOUSA, 


The Well-Known American Composer. 


worked men, delicate women and sickly 
children. It stimulates, strengthens and 
sustains the system, and braces body 
and brain. 


MALARIA: Mariani Wine is a sovereign 
remedy for Malaria and La Grippe. 


fifty oll kindly write, 
BE Nek t4) 2 West rat 
i) 4 1 Portia 
t | Coardina Arn h- 

ney Van Mariani. 


mention- 
Street, 


with 


When worn out, 1 find nothing so helpful 
as a glass of Vin Mariani. To brain= 
workers and those who expend a great deal 
of nervous force, it is invaluable. 


JOHN PHILIP SOUSA. 
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Made from pure grape cream of 
tartar, most healthful of fruit acids. 


Makes the biscuit and cake 
more digestible and wholesome. 


ROYAL BAKING POWDER CO., 100 WILLIAM 8T., NEW YORK, 


Feemington 


Typewriters 


Win the Heart 


of every operator by their Light Touch, Easy 
Action, Great Speed and Absolute Relia- 
bility under every condition of service. 


WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. ¥. 


MOLLER’S OIL 
... IS DIFFERENT 


from other cod-liver oils, as it is NEVER 
SOLD IN BULK. It is bottled when manufac. 
tured, thus passing direct to the consumer 
without the possibility of adulteration, 


EACH BOTTLE OF 


Deter Moller’s 
Cod-Liver Oil 


bears on the label, in perforated letters, 
the date of manufacture, so that the pur- 
chaser may always insist on having oil of 
the latest season’s production, and know 
that he is getting it. 

Moller’s Cod-Liver Oil is put up 
only in flat oval hottles, and bears our 
name as sole agents. 


Schieffelin & Co., New York. 
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‘<Jt is an uncommonly entertaining book, crammed full of interesting 
material. . . . The reader will find plenty of excellent matter in it, 
pienty of admirable suggestions and a great deal of sound truth. In 
short, it is an uncommonly fascinating book,’’ —New York Eveninc Sun. 


PRIMITIVE LOVE 
AND LOVE-STORIES 


By HENRY T. FINCK 


AUTHOR OF ‘ROMANTIC LOVE AND PERSONAL BEAUTY,’” ©* LOTOS-TIME IN JAPAN,” ETC. 


One volume, Octavo, 851 pages, $3.00 
TREATING EXHAUSTIVELY OF 


Hisrory or an IpEa SPECIMENS OF AFRICAN Love 
How Sentiments CHANGE anD GRow ABORIGINAL AUSTRALIAN LovE 
Wuar is Romantic Love? Istanp Love on THE Paciryc 
SENSUALITY, SENTIMENTALITY, AND SEN- How American Inpians Love 

TIMENT Inpra—-Witp TRIBES AND TEMPLE GiRLS 
MISTAKES REGARDING ConyuGaL Love Does THe Biste Icnore Romantic Love? 
OssTacLes TO Romantic Love Greek Love-Stories anD Poems 


BIBLIOGRAPHY AND INDEXES 


SOME REVIEWS 


‘¢It is no ordinary book, but rather a literary monument, a contribution to the history of the human 
family which will long remain a text-book for all students."’—-New York World. 


‘¢ Curious, unique, and singularly interesting. . . . In many ways Mr. Finck’s theory throws new light 
on Greck literature and culture, and the stories, which follow one another in quick succession, are valuable 
not only as a record of the evolution of love, but also as a study of primitive emotions.’’— Boston Herald. 


‘« Mr. Finck’s style is lucid, elegant, and the book in every chapter reflects the scholar. Not the 
least recommendation for the work is that it avoids the didactic, pedagogic manner of the scientific pathol- 
ogist, for most of the arguments are supported by quotations from histories and incidents, so the result is a 
narrative, a romance almost, which holds the interest as closely as exciting fiction.’’——Chicago Evening Post. 


‘Tt is a work of really enormous research, yet written in the lightest and most inviting vein. You are 
led on from page to page as one whom the changing charms of scenery lead along past one milestone after 
another of a winding country road. Astounding truly are some of the scenes Mr. Finck brings to our 
view. .. . You have never read another book like this, and I doubt if you ever will. It is an extraordi- 
nary book; unique both in substance and mode of presentation.’’— North American. 


‘*The present volume, one of some 851 pages, is really a remarkable compendium, and shows unusual 
power of research. . . . Mr. Finck has performed a most praiseworthy task, and one that should bring him 
the grateful acknowledgment of readers and students. Between the covers of his well-printed and well- 
compiled volume one may find a wealth of material, and the results of an examination into the erotic 
literature of all climes, lands, and ages, that makes it really worthy of the title, ‘infinite riches in a little 
room.’ ?’— New York Times. 


«Some dozen years ago Mr. Henry T. Finck published a book that stirred up considerable discussion 
among sociologists and literary men, and excited the interest even of the general reader. It was entitled 
‘Romantic Love and Personal Beauty.’ . . . He now comes forward with another work. . . . It shows 
us that, bad as we may be collectively, we are uniformly superior in love affairs, as in everything else, to 
those primitive peoples, and thus we are encouraged to hope for further progress in the future in the direc- 
tion of purity and altruism. It would be impossible in a brief review to do justice to the immense mosaic- 
work of facts which Mr, Finck has put together to prove his theories.’’—New York Herald. 


Descriptive Circular on application 


CHARLES SCRIBNER’S SONS, New York 


THE MACMILLAN 
COMPANY'S LATEST ISSUES 
Just ready, MVIAN_AND HIS ANCESTOR, 5:1. Sor Descriptive Circulars. 


A Study in Evolution, By CuArLes Morrts, author of “ The Aryan Race,” ete. $1.25, 


POR -LHE PRACT  FIOWE ROL S URGERY. 


A MANUAL OF SURGERY. [MPERA TIVE SURGERY. 

By CHARLES STONHAM, Surgeon to the Westmin- For THE GENERAL PRACTITIONER, THE SPR. 
ster I{fospital, also Lecturer on Surgery, CIALIST, AND THE RECENT GRADUATE, 
Teacher of Operative Surgery, etc., Westmin- By Howarp Littentizat, M. D., Attending Sur- 
ster Hospital, London, etc., ete. geon to Mt. Sinai Hospital, New York City, 

Three volumes, $6.00 net. With many original Mlustrations. $4.00 net. 


A succinct, clear statement of modern surgical pa- 
thology, diagnosis, and treatment, the results of sixteen 
years of teaching and practice in the hospital. 


‘THE REFRACTION OF THE RYE. 


INCLUDING A COMPLETE TREATISE ON OPHTHALMOMETRY. A Clinical Text-Book for Students 
and Practitioners. By A. Epwarp Davis, Adjunct Professor of Diseases of the Eye, New 
Vork Post-Graduate Medical School and Hospital ; Secretary of the New York Ophthalmological 
Society, ete. With 119 Engravings, of which 97 are original. Cloth, 8vo, $3.00 net. 

Written to demonstrate the clinical and practical use of the ophthalmometer, and to record the advances 
made in the science and practice of the refraction of the eye, 


ALLBUTT’S SYSTEM OF JVJEDICINE. 
BY MANY WRITERS, Edited by THOMAS CLIFFORD ALLBUTT, M. D., University of Cambridge. 


Directions for emergency Cases requiring oper- 
ation in the absence of expert assistance, 


Sold by subscription only. 8 volumes, each, Cloth, $5.00: half leather, $6.00 net. 
The New York Medical Journal says: The British Medical Journal says : 
‘“A carefully edited, well-written, progressive, re- ‘A work which must rank as one of the most im- 


cent book, and most of its articles bear the stamp of portant standard books of medical reference in Eng- 
authority. . . . One of the best systems, if not the lish, or indeed in any language, that has appeared for 
best, in the English language.” many years,” 
Cui form with the above. 
A SYSTEM OF GYNAECOLOGY. Edited by Te-CxALiaurtT and’ L, S, Puavesin 
Can be had with the above at the same price ; or, separately, Cloth, $6.00; half leather, $7.00. 


Other Medical Books in preparation are: 


DISEASES OF THE GENITO- ‘THE WWEDICAL DISEASES OF 
———_ ae — ——=*= —w 
URINARY SYSTEM. CHILDHOOD, 
A THOROUGH TREATISE oN URINARY AND By NatTuan OPPENHEIM, M. D., Physician to the 
SEXUAL SURGERY. Children’s Department, Mt. Sinai Hospital Dis- 
By EUGENE FULLER, M. D., Professor of Genito- pensary; Author of ‘* The Development of the 
Urinary and Venereal Diseases in the New York Child.” With ror original illustrations and 19 
Post-Graduate School, Profusely illustrated, Svo, temperature pulse and respiration charts, 
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‘THE CYCLOPEDIA OF AMERICAN HORTICULTURE. 


Edited by L. H. BaiLey, Cornell University, Editor of Zhe Garden Craft and Rural Scrence Series, ete. 
In 4volumes.  lolvaze L gust ready. $5.00. Sold only by subscription for the Set. 
Full descriptions will be given of all species of plants sold in North America, ani supplementary lists will be added of 

species which are of secondary or incidental importance. Full cultural and practical directions will also be given. Articles are 

to be written by experts, and published over their names, Copious citations will be made to literature, The illustrations, num- 
bering over two thousand, will be original and artistic, as in all Professor Bailey’s publications. 


RURAL SCIENCE SERIES. WEI VOLUMES, 

KING. Irrigation and Drainage. By F. H. Kivc, Pro- ROBERTS. The Farmstead. The Making of the 
fessor of Agricultural Physics, University of Wisconsin, Rural Home and the Lay-Out of the Farm. by 
author of ** The Soil.’ F057 ready, Cloth, $1.50. I. P. Roperrs, Cornell University, Veas'y ready, 

IN PREPARATION FOR EARLY: TSSUE: 

BAILEY. Principles of Vegetable BREWER. Principles of Stock FAIRCHILD. Rural Wealth and 
Gardening. By L. H. BAILEy, Breeding. By W. H. BREWER, Welfare. By Grorce T. Farr. 
Editor of the Series. Yale University. CHILD, Berea College. 


THE MACMILLAN COMPANY, 66 Fifth Avenue, New York City. 


Cassell & Company, Limited 
NEW PUBLICATIONS 


Life of the Rev. Charles A. Berry, D.D. 


Ivtae Kev. TOS. Dreavenp and Mrs. lengy. With a hembrandt Photogravure Portrait. 352 pages. 


lextra crown ave, cloth wilt, Si.50, 
A vntten <1 vestootent aod former coepaster, the Rev. J. S. Drummond, in collaboration with Mrs. 
[tees ‘ figeees vtila seuree of information as to Jr, Berry's long and varied life, and the 
; sil e leaders of religious life who were brought into contact with him, 


CTS PERRI ON IEE © 
Our Rarer British Breeding Birds 


Th Nests, Bees, a Dreeding Phannts. by KRredmavkp KEARTON, F.Z.5., author of ‘f With Nature and 
ie (rice NN lateat Tome. ete. With about Zo iNustrations from photographs taken direct 

t 1 by Clrkby NEARTON, Medium Svo, cloth, gilt top. $2.00, 
bee gat foot the trouble and capense involved in the collecting of photographs and facts for the 
prey { ‘ ismentioned that the brothers Nearton have travelled over ten thousand miles whilst engaged 

Cassell’s Guide to London 

N [idition, With numerous illustrations. Paper, 25 cents; cloth, 50 cents. 

l steed. and one which will serve to greatly enhance, for many, the pleasure and the profit of a visit to 


Cassell’s Guide to Paris 


With idustrations and m: Ry About 200 pages. Paper, 25 cents } cloth, 50 cents. 
aud original work prepared expressly for the use of tourists to the coming Exposition, 
‘The Death or Glory Boys”’ 
Vhe Story of the 17th Lancers. By 1D. 1b. Parry, author of ** Britain’s Roll of Glory,” ete. With 
Frontispiece, 320 pages. Extra crown Svo, cloth gilt, $1.25, 
hr me Ate. 2b) TH. Parry has attempted to do tor the x7th Lancers what Mr, Archibald Forbes has done for the 
1 Pwalon his book on the * Black Watch.’ 


BOOKS OF THE HOUR 
The South African Climate | A Gun-Room Ditty Box 


Pmbracing € limatology and Balneology and point- | By G. Stewart Gow brs, With a Preface by Rear- 
mt the Advanteges, Pecularities, and Admiral Lorb CHARLES BERESFORD, C.B. 
( apabilities of the Country asa Tlealth KResort— 75 cents. 
more perlicularly with references to Atfeetions “ON sheaf of breezy ballads and realistic sketches of life 
ofthe Chest. By WinpraseC. senor, MD. on board an ironclad—the breath of the sea is in it.” 
l SEO PM ipe Town. 2.50, | 


Battles of the Nineteenth Century 
The Story of Africa and its Explorers ; An entirely New and Original Work. Described 
Feviire Tne elses. NT Ne ese ORGIES | by Anciibatp Forres, G. A. TEN vy, Major 
Sere, Wath: GdiGiie asda original illustrations, ARTHUR GiRIFEITIES, and other well-known 
Complete in 4 vals, $2.00 Gach. writers. With several hundred stirring illus- 
trations. Complete in 2 vols. $3.00 each. 


some Legendary Landmarks of Africa ae 
[ie Altec eaeie leet ene The Wars of the ’Nineties 


- A Vlistory of the Warfare of the Last Ten Years of 


Jeri < atriot) 
Perif and Patriotism the Nineteenth Century, By AL TILEIARD 


Trine Tides of Tlereic Deeds and Startling Adven- Arrertingre.  Profusely illustrated with numer- 

Protuscly iilustrated by leading artists: | ous stirring battle pictures, portraits, maps, 
Ting ple tures expressly prepared for the pluns, ete. ete. Complete in tT vol. $2.50, 

In 2 aes tar i Vhis graphic and stirring werk contains an intensely 


Heroes of Britain in Peace and War | 1 tcresting account ot the wars fought mn various quarters of 


] 
Vy 


: 7 : : the world during the last ten years, 
ee inal iiastrations., Complete in revel. | hots 
Sa, Britain’s Roll of Glory 
Or, the Vietoria Cross, its Heroes and Their Valour, 
By I. db. Parry. Hlustrated. $1.00. 


\ “Vhs is a dong rell of deeds that will always bear 
CSTE ONO, COED NT | repetition, and every boy should have it,’"—Spectator. 


Heroes of Every-Day Life 


bey Ty ly Wor bo fril-page illustrations. 


sgenerally, or postpatd, on receipl of price by the publishers, 


CASSELL. &« COM PANY, Limite, ee Napecae 


LONDON PARIS MELBOURNE 


Cassell’s LITTLE FOLKS 


Price, 15 cents Monthly; $1.50 per Year 


“*CASSELL’S LITTLE FOLKS’ 
has out-distanced all competitors, 


nay y . - 
and keeps the position so well won i Wi? as the perfect ideal of a magazine 
Py (sp 


“The praise of ‘CASseELL’s Lit- 
TLE Forks’ is among all the critics 
with a boldness and firmness defy- for the young.’—Glasgow Marl. 
ing competition. Its tales are the 
best we have ever seen for chil- 
dren."—Lerby Mercury. 


‘Every month seems to add to 
its popularity, and rightly, for 
every number is an improvement 


: : on the last.”—Schoolmaster. 
“No family should be without 


*“CASSELL'S LITTLE FoOLKs.’” 


a6 aPAl sig 
Literary World. A Magazine to delight the 


children.”"—Jethodist Times. 


‘“The extraordinary popularity 
of * CASSELL's LITTLE FOLKs’ has 
placed it beyond both rivalry and 


“ Among the juvenile magazines, 
‘CassELL'S LITTLE FOLKS,’ pub- 
lished by Cassell & Company, 


Limited, on wor occupies the i HiCASELa many! || Ad epaeny CaAssEL Ee LITTLE 
, foremost position. Pag. Wy Linttepi so» al fh ee For KS’ is at the head of illustrated 
4 | {|| Lopari|! PARIS ~ Ne 


—Fresbyterian Review, & MELRDURNE magazines for children.”"—Queen. 


The NEW VOLUIIE for t900 began with FEBRUARY 


Each part contains 80 pages of bright reading for the little ones, a colored picture as frontispiece, 
and many of the pages are printed in colors, There is no magazine published in America that can compare 
with ** Cassell’s Little Folks.’’ It is the ideal magazine for the young. 


SOME OF THE CONTENTS OF THE MARCH NUMBER ARE: 
FRONTISPIECE IN COLORS—«<« A COUSIN FROM TOWN” By Wacter Lanctey, R.1. 


THE HOUSE BY THE MOOR (Serial Storyy. 2. . .  .  .  .  « HAROLD AVERY 
Illustrated by ArTHUR RACKHAM. Author of ‘* Lost, Stolen, or Strayed,”’ etc. 
ALL IN A CASTLE FAIR (Serial Story) 2... 7. OBELLA SIDNEY WOOLF 
Illustrated by Harotp Coppinc. Author of “Jerry and Joe," ‘“ My Nightingale,” etc. 
THE MOUNTAIN OF MANY WINGS. Ilustrated . : : ; : . AIMEE G, CLIFFORD 
LEGENDS OF THE RHINE . . : oy ver  ALLOR; 


Il.—-Tue Buivpinc of CoroGNe CATHEDRAL. Illustrated by Warwick GopBLe. 


“AND DANCE TO THE LIGHT OF THE [MOON, OH!’’ Illustrated . . Macoie BROWNE 


HOW MAUI SNARED THE SUN... . wee eR Hope 

KLONDIKE GOLD : ‘ : : : ; . P ; ; . : ; M. Vax DENBURGH 

TOPSY-TURVY TALES; or, The Exception Proves the Rule The Author of * Micky MAGEF's 
Il.--THE Lark wHo CovuLpn’? GET up Farry. Illustrated by Harry B. NELSON. MENAGERIE 

PLAY-TIME IN OTHER LANDS . we TS 5 : F : ; . MARGARET B. HOBSON 


11.—Japan, CHINA AND THE Korea. 


THE BEAR-CUBS OF BEORN-SCHLOSS: A Tale of the Children’s Crusade--Il.  G. M. B. 
Illustrated by G. M_ Brapbrry. 


MASTER CHARLIE—HIS REMINISCENCES ' . : . ; . | MASTER CHARLIE 
Illustrated by C. Harrison. 

JILL-OF-ALL-TRADES; or, The Really Useful Woman... - > Miss Moore 

PAGES FOR VERY LITTLE FOLKS. llustrated . . « Fes Leen, Basal, Lo Lew, ete. 


co by the publishers 
and 9 West 18th St. 


CASSELL & COMPANY, LIMITED, “NEW YORK CITY 


LONDON . PARIS MELBOURNE 


For sale by newsdealers generally, or wil! be sent, postpatd, on rece tht of the pric 
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Changed in size to that of the Standard Magazines 


MORE PAGES—MORE READING 
A GREATER CHOICE AND A BETTER MAGAZINE 


“Unlike the majority of magazines,” writes the editor of The 
Rudder, “CURRENT LITERATURE never stales, and I enjoy the 
back numbers, months after the date of issue.” 


THE CHANGE OF SIZE takes place beginning with 
the April number, which will be everywhere on sale on 
March 25th. The success of CURRENT LITERATURE and 
the demands of advertisers have made this change necessary. 
Hereafter it will be easier to hold and easier to read; it will 
contain more reading matter and valuable illustrations. 

CURRENT LITERATURE has over forty different 
departments, covering the fields of Science, Art, Poetry, and 
Literature so enjoyably and so completely that it is read by 
every member of a family young or old. It is invaluable to 
any one who desires to keep abreast of the times. Ten cents 
will bring you a sample, or your newsdealer will be glad to 
show you a copy. On sale everywhere at 25 cents a copy. 
Subscription, $3.00 a year. Send us your name and we will 
make you better acquainted with it. 


The Current Literature Pub. Co. 
Bryant Bldg., 55 Liberty St., New York City 


LATEST PUBLICATIONS OF 
D. APPLETON AND COMPANY. 


NEW YORK, APRIL, 1900. 


History of the People of the United States. 
By Prof. Joun Bacu McMaster. Vol. V. (4821-1830). Svo. Cloth, with Maps, $2.50. 


The fifth volume of Prof. J. B. McMaster’s ‘* History of the People of the United States ¥ deals with 
the close of Monroe's term, the administrations of John Quincy Adams, and the stormy opening years 
of Andrew Jackson. It describes the development of the democratic spirit, the manifestations of new 
interest in social problems, and the various conditions and plans presented between 1821 and 1830. To 
a large extent the intimate phases of the subjects which are treated have received scant attention heretu- 


fore. <A peculiar interest attaches to the vamous banking and financial experiments proposed and Cj ig 
adopted at that time, to the humanitarian and socialistic movements, the improvements in the curditions  ¥Z 

of city life, to the author's full presentation of the literary activity of the country, and his treatment of oOo. ) 
the relations of the East and West. Many of these subjects have necessitated years of first-hand inves- & wh 


tigations, and are now treated adequately for the first time. 


Bird Studies with a Camera. Peg 
With INTRODUCTORY CHAPTERS ON THE OUTFIT AND METHODS OF THE Birp Ly, 
PHOTOGRAPHER. By FRANK M, CHAPMAN, Assistant Curator of Vertebrate Zodlogy in Oy. 
the American Museum of Natural History ; Author of ‘‘ Handbook of Birds of Eastern A eSe: 
North America” and “ Bird-Life.” Illustrated with over too Photographs from Nature by 
the Author. r12mo, Cloth, i 

Bird students and photographers will find that this book possesses fer them a unique interest and One 

value. It contains fascinating accounts of the habits of some of our common birds and description of rel 24 

the largest bird colonies existing in eastern North America; while its author’s phenomenal success in ye 

photographing birds in Nature not only lends to the illustrations the charm of realism, but makes the Nee 


book a record of surprising achievements with the camera. Several of these illustrations have been de- a 
scribed by experts as ‘tthe most remarkable photographs of wild life we have ever seen.” The book is 
practical as well as descriptive, and in the opening chapters the questions of camera, lens, plates, blinds. T 
decoys, and other pertinent matters are fully discussed, making the work an admirable guide for the 


camera hunter, who can not but be stimulated by its author's enthusiasm and convincing demonstration iS oN, 
of the methods he recommends. It is of course unnecessary to speak of the author's high standing as an at 
ornithologist, his *‘ Handbook of Birds" and *‘ Bird-Life” having taken a leading place amony bouks Se; 
upon birds. AES 


A History of Russian Literature. 


By Kk. WALISZEWSKI, author of “ The Romance of an Empress.” A new book in the Gaze 
Literatures of the World Series, edited by EpMUND GossE. remo, Cloth, S£.50. Ne 
M. Waliszewski’s brilliant work in his ‘‘ Romance of an Empress” has gained for the author the Le (j 
favor of American readers. Many of these readers, however, may be unaware of the extent of M. a 
Waliszewski's attainments, which have been so abundantly demonstrated in his literary criticisms and 
historical work that his selection as the historian of Russian literature in the admirably edited Literatures 
of the World Series is a pre-eminenty fitting one. In this volume he has dealt with a theme compara- Pre 
tively little known and full of interest. From the é¢¢7#7, or oral literature of Old Russia, and the Ostro- y WA 
mir Codex, the earliest specimen of written Russian literature, down to the poets and novelists of the >’) 
later nineteenth century, there are presented a series of peculiar and fascinating literary epcchs which pie K 
can only be set forth by a writer like M. Waliszewski, who is familiar with the developments of Russian Sa) 
history and imbued with the spirit of a people frequently misinterpreted and misunderstood. His study 
of Russian culture and Russian literary expression forms a lucid, significant, and most important critical & 


history, which derives a peculiar interest from its elucidations of manners, customs, and life in general. 


Ree 
ayer : 2. 

The Principles of Taxation. rs. 
By the late Davip A. WELLS. 12mo. Cloth, $2.00. Man 


The purpose of the distinguished economist in writing this book was to describe a science of taxation 
as the subject presented itself tohim. Believing that the relztions of private property to the Govern- 
ment and the responsibility of the Government to citizens were susceptible of definite formulation, Dr. FS] 
Wells endeavored in this most important volume to formulate these relations and to place the subject Genes 


of taxation upon a scientific basis. oe 
a ‘4 
. fs 


The Last Lady of Mulberry. 


Aostorm oof Ttaly in New Vork. By Tinsry Witron TiroMas.,  [lustrated by Emil 
Pollak. Temo, Cloth, 81.50. 
“Phe Last Lady of Mulberry is the title of a fresh and charming novel, whose author, a new 
writer, Mr. -lenry Wilton Phoma-, has found an unexploited field in the Itahan quarter of New Vork. 
Mr. Lhomas as familiar with Taly as well as New York, and the local color of his vivacious pictures gives 
ssterys a peculiar zest, Vs a stery pure and simple his novel is distinguished by originality in motive, 
i oof striking and dramatic scenes, and by an understanding of the motives of the characters, 
Lqjustuess ancl svmpathy in their presentation which imparts a constant glow of human interest to 
ul Vhe author has a quaint and dehehtful humor which will be relished by every reader. While 
rv als with actualities, it is netther depressing nor unpleasantly realistic, like many ‘stories of low 
hd the reader gains a Vivid impression of the sunnier aspects of life mm the Italian quarter. The 
ph Contains aserics of well-studied and effective iNustrations by Mr. lemil Pollak. 


ay 


The International Geography. 

Iv Seventy Authors, including Right Tlon. James Bryce, Sir W. M. Conway, Prof. W. M. 
Dasis, Prof. Angelo Tleitprin, Prof. Fridtjof Nansen, Dr. J. Scott Keltie, and F.C. 
selous. With ges Tustrations, Edited by TltuGh RoBerT Mini, D. Se. ross pages. 
svo. Cloth, 83.50. 


The last few vears have proved so rich in geographical discoveries that there has been a pressing need 
for are vee ol recent explorations and changes which should paesent in convenient and accurate form 
the latest restits of geovraphical work. Uhe additions to our know ledge Lave not been limited to Africa, 
Asia. aud the aretic regions, but even on ourown continent the gold of the Klondike has led to a better 
knowled se of the resion, while within a short time we shall have much more exact geographical in- 
formation concerning the numerous islan ts which make up the Vhilippines. The want which is 
In ieated will be met by *' Phe International Geography,” a convenient volume for the intelligent 
ceneral reader, and the library which presents expert summarics of the results of geographical science 
thr Hout the world at the present time. ‘The book contains nearly five hundied illustrations and maps 
which have been specially prepared, It is designed to present in the compact limits of a single volume 
an authoritative conspectus of the science of yeography and the conditions of the countries at the end of 
the nineteenth century. 


Municipal Government, 
AS ILLUSIRATED BY THE CIARTFR, FINANCES, AND PurLic CHaritiegs oF NEw 
York. By Tfon. Birb Ss. CoLrer, Comptroller of the City of New York. remo. Cloth. 


The broad scope of the government of modein cities, the magnitude of the questions presented in 
New York since the extension of its limits, and the distinguished part taken by the Comptroller of New 
York in muimiripal affairs, will commend Mr. Coler’s book to the consideration of all who are interested in 
juestions of municipel government. Mr. Coler surveys the existing conditions, analyzes the charter, and 
makes a striking exposure of abuses of public charities. Hle deals with the questions of water supply 
and franchises, and also discusses the relations of the individual citizen to the municipality. The im- 
portance of such a book by one who has proved his right to speak with authority will be promptly 
appreciated, 


A History of the Spanish-American War. 

Based upon official reports, Spanish and American, and other sources of authentie infor- 
mation. by Rienanp Tl. Vrriereneron, With Diagrams. 12mo0. Cloth, $1.50. 

It is only recently that the completion of official reports and the collection of adequate testimony from 
the spantirds as well as \mericans have made it possible to prepare an authoritative history of the Span- 
iste Vinerican War. Mr. Vitherington’s book aims to supply such a history in succinct and popular form, 
IUis based upon a careful study of a vast amount of first-hand evidence, in addition to the official re- 
ports. It includes a brief sketeh of Cuba and the island’s retations to the United States. It Is writ- 
ten in an abselitely dispassionate spirit, and presents an unprejudiced view of various matters which 
have been in controversy. 


; BY PELIN GRAS, 
The White Terror. 


A Romance. By Ffnix Gras Translated from the Prevengal by Mrs. Catharine A. 
Janvier, Uniform with “ The Reds of the Midi” and “ ‘Phe Terror.” 16mo, Cloth, 
Sle Say 
oNeooone has done this kind of work with §ner peetic grasp or more convincing truthfulness than 
6 nats 2. This ew volume has the spontaneity, the vividness, the intensity of interest of a great 
ene rt romance.” A feladtedpiia Limes, 


Pelosi 
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The greatest and inost scholarly work on the history of the Anctent World. 
Passing of the Empires (Egypt, Assyria, Babylonia, Persia, 
and Medea), &50 B.C. to 330 B.C. 
By Prof. G. Maspero, author of “ Vhe Dawn of Civilization’ and “ The Strugele of the 
Nations.” Edited by the Rev. Prof. A. IP. Sayce. Translated by M. L. McClure. With 
Maps and numerous [lustrations, including Three Colored Plates. Uniform Edition. 
Quarto, Cloth, 87 50. 

‘With this magnificent volume Professor Maspero completes his great task, which has extended 
over nearly seven years, of writing a history of the Oriental world from the earliest times dawn to the 
death of Darius. The work has been great, as the progress of Oriental research has been so rapid, and 
discoveries so numerous, that to attain any finality seemed impossible ; but the author has nech cted 
nothing, and indeed the footnotes to these volumes show an almost Herculean labor of research among 
authorities in every land and every tongue, and add immensely to the value of the work, The work is 
beautifully produced, and the hundreds of illustrations are in the highest style, and drawn from all 
sources." —Loudon Chronicle. 


The Principles of Biology. 


By IIeERBERT SPENCER. Complete in two volumes. New edition, revised and enlarged. 
Entirely reset. temo. Cloth, $2.00 per volume, 


’ 


The second volume of the ‘‘ Biology,”’ whieh has been reset like the first, is now offered to the pub- 
lic, who will find that the rapid progress of biology in recent years has Leen recognized in this revised 
edition. New chapters and three new appendices, with other additions, have increased Volume 1 to 7 
pages. A new chapter and section, many new notes, and various other changes are presented in Volume 
Ii, Vhe final and definitive edition of the ‘+ Principies of Biology" is now placed before the public. 


Trusts and the Public. 
By GeorGe GuNToN, author of ‘“ Wealth and Progress,” ‘‘ Principles of Social Eco- 
nomics,” ete. 12moe. Cloth, 81.00; paper, 50 cents. 


Almost every phase of the trust question is discussed in these pages, and while in the main the 
principle of trusts as an economic development is defended, the abuses of the trust principle are pointed 
out and criticised with equal frankness. 


A History of American Privateers. 
3y EpGAR STANTON MAcLAY, A. M., author of “ A History of the United States Navy.” 
Uniform with “A History of the United States Navy.” One volume. T[lustrated.  Svo. 
3.50. 
‘‘ Every chapter is crowded with incident and adventure that it would be difficult for the novelist to 
surpass in variety and invention."—/%#iludelphia Public Ledger. 
“It is hard to see what American his book could not fail to interest, from the admiral to the school- 
boy.”— Zhe Churchman. 


The Comparative Physiology and Morphology of Animals. 
By Prof. Joseph Le Contre. Tilustrated. remo. Cloth, $2.00, 


The work of Darwin on the derivation of species and the descent of man awakened a new interest in 
the lower animals, and furnished additional evidence of their close kinship with ourselves. A fresh field 
of study was thus opened up, embracing the likenesses and differences of action as well as structure 
found throughout the animal kingdom. In this work Professor Le Conte gives us, in his well-known 
clear and simple style and with the aid of numerous illustrations, an interesting outline of these 
similarities and variations of function as displayed among the various classes of animals from the lowest 
to the highest, man included. 


The Storied West Indies. 


By F. A. OBER. Appletons’ Home-Reading Books. remo. Cloth, 75 cents. 


Mr. Ober first visited the West Indies in 1877, when, as an ornithologist ardently in love with Nature, 
he went there in search of birds. His self-imposed task took him into the forests and mountains, to 
dwell with the Carib Indians and negroes, as well as with the white cultivators ot the coast plantations. 
Fram them he obtained a great deal of information that seemed to be of value, aside from that relevant 
to the subject of his investigations. All his original excursions were on his own initiative and personal 
account entirely ; but in 1891 he received a commission from the Government to visit every island of 
importance in the Antilles. [Tis researches extended over a periced of quite twenty vears. They have 
resulted ina mass of material, from which he has seiected what appears to be the most interesting 
events of Antiilean history. 


“7 


APPLETONS’ 
TOWN AND COUNTRY LIBRARY. 


Each, 12mo, paper, 50 cents; cloth, $1.00, 


wT 


Phe beauty of Appletons’ Fown and Country Library series is that one is always sure of being 
thoroust dy entertained, no matter how much at random he may make his selection or what season cf 
the year it may happen to be."— Boston HMeradd, 


LATES' FE IiSSUGS. 


282, The Immortal Garland. 
By ANNA Robeson BRown, author of “ Sir Mark,” “ A Cosmopolitan Comedy,” ete. 


this striking novel of American life the author develops contrasting careers which have to do with 

e, the stage, and society. Fler treatment of her theme is vigorous and effective, and no reader 

k will faibto feel the actuality of her characters and the logic of their development. The action 

rovel passes Lurgely in New York, The story abounds in vivid pictures and well-realized situa- 

ind the phases of American life which it depicts are presented with a vigor and power of graphic 

eation which will arrest attention and gain for this strong novel a high place among contemporary 
ican fiction, 


No. 28t. Mirry-Ann. 
A Manx Story. By NoRM« LORIMER. 


This is a quaint and delightful novel of life in the Iste of Man, by a writer new to American readers, 
It is a dove story rather than a drama, although there are dramatic episodes, The local color of the 
scene is cleverly sugvested but not insisted upon, and the tale is one of universal interest, excellent in its 
characterization and contrasts of types, entertaining in its humorous by-play, thoroughly sympathetic 
and full of interest. 


280. A Maker of Nations. 


By Guy Boornpy, author of “Dr, Nikola’s Experiment,” “ Pharos, the Egyptian,” ete. 

In these graphic pages Mr. Boothby pictures the adventures of a modern soldier of fortune. The 

openings scene shows the picturesque and curious mingling of all nations in Cairo. From Egypt the 

reader follows the hero to South America, and takes part in the dramatic episodes of a revolution, 

which are lightened by the love story that runs throughout. It is unnecessary to say that the author 
has full command of the reader’s interest from the first page to the last. 


No. 279. The Gentleman Pensioner. 
By Anpert Lee, author of “The Key of the Holy Tfouse.” . 

The scene of this admirable historical romance is laid in the tumultuous England of the sixteenth 
century, at the tume when the plots of the partisans of Mary Stuart against Elizaheth seemed to be ap- 
proachipg a culmination. The hero, Queen Elizabeth's confidential messenger, has a trust to execute 
which involves a thrilling series of adventures. This stirring romance has been compared to “ A Gentle- 
man of France,” and it is safe to say that no reader will find in its pages any reason for flagging interest 
or Will relinquish the book until the last page has been reached. 


No. 278. The World’s Mercy. 


hy MAXWELI. GRAY, author of “ The Silence of Dean Maitland,” ete. 


“Maxwell Gray is one of the most finished, thoughtful, artistic, and satisfying novelists of the day 
Whatever she does is distinguished by its artistic taste and sense of proportion and by its dignity of 
ideas. Boston Saturday Leening Gaselle, 


The Story of Ronald Kestrel. 


aN Te IBY SAVSONG 


The novel is full of interest and active life throughout, and its interest is heightened by its graphic 
pictures of strongly contrasting environments in Moroceo, in the Australian bush, and in London society. 
Astery so much out of the common as this will be certain to secure full recognition for the. author's rare 
talent 


No, 276. A Corner of the West. 
By Boru Trxrivrera Pow ner. 


here are plenty of clever things in ‘A Corner of the West’ said by the characters and the author, 
snever too clever by half. Her people talk in an interesting way, but they are not forever 
mooffeach other, . 2. Tt matters extremely little what happens ina story so well written as 

Miss Teawler’s people are properly individualized, This is a book well out of the common 


“A THRILLING ROMANCE.” 


The White | 
Lerroer, 


A Romance. By FELix Gras. Trans- 
lated from the Provencal by Mrs. 
Catharine A. Janvier. Uniform with 
‘The Reds of the Midi” and “The 


FELIX GRAS, Terror, “romo, ‘Cloth;2s1% 40, 


“MI. Gras writes history as well a sfiction. In this and in his love of the people, 
the true patriots, M. Gras is perhaps best likened to those admirable fictional his- 
§ torians, Erckmann-Chatrian. He is a far greater artist ; he works in a field they left 
mostly untouched, but the analogy holds good. In these three France has a group of 
historical novelists of whom she may well be proud, and among them Félix Gras 
| stands first, because the human interest of his stories is deeper, truer, more universal, 
and his grasp of the possibilities of plot, of the handling of intrigue, danger and 
escape, of devotion and of gratitude is masterly to the end. Among historical novel- | 
ists Féltx Gras has won high rank.’—Wew Vork ALlail and Express. 


ANTHONY HOPE'S NEW NOVEL. 


The King’s 
Mirror. 


By ANTHONY Hope. 12mo._ Illustrated. 
Cloth, #ing50: 


“Surpasses all his earlier ventures.”—Zondon Spectator. 


“Animated, graceful, delicate in humor, and perfect in 
taste.’"—New York Tribune. 


ANTHONY HOPE, 


‘A strong book, charged with close analysis and exquisite irony ; a book full of 
pathos and moral fiber—in short, a book to be read.”—Daily Chronicle, London. 


These books are for sale by all booksellers ; or they will be sent by mail on receipt of price by the publishers, 


D. APPLETON AND COMPANY, 72 FirtH AVENUE, NEW YORK. 


ANON OPN EWA VO RIC Waike. 


Averages. 


Beir aANGR: SPOART. “D2nte.. Sloth, prego. 


“The strength of the book is its entertaining pictures of human nature and its 
shrewd, incisive observations upon the social problems, great and small, which present 
themselves in the complex life of society in the metropolis. Those who are fond of 
dry wit, a subtle humor, and what Emerson calls ‘a philosophy of insight and not of 
tradition,’ will find * Averages’ a novel to their taste. . . . There are interesting love 
episodes and clever, original situations, An author capable of such work is to be 
reckoned with. She has in her the root of the matter.”—WVew York Alail and Express. 


“The author of ‘Averages’ has no need of striving after cleverness. It comes 
naturally to her.” —Chreage Times- Herald. 


BY THE AU LOR “OF “DODO. 


Mammon | 
and Co. 


By Epwarp F. Benson, author of 
“Dodo.” s12mo0. Cloth, $8.50. 


“A novel of mark. Its character drawing is vigorous, 
its dialogue vivacious,”’—Lrterature. 


he Ade Sl BONDON: SUCCESS. 


A Corner of the West. 


By Epirn Henrietta Fowrer. 12mo. Cloth, $1.00; 
paper, 50 cents. In Appletons’ ‘Town and Country Library. 


“There are plenty of clever things in ‘A Corner of the West’ said by the char- 
acters and the author, but they are never too clever by half. Her people talk in an 


iNtersting way, but they are not forever trying to score off each other, .... Ut 
My itt extremely litthe what happens ina story so well written as this. All Miss 
iE ‘S people are properly individualized. ‘This is a book well out of the com- 
1 I Lenton Chronicle, 


Ay all booksellers; or they wilt be sent by mail on recetpt of price by the publishers, 


Db. APPLETON AND COMPANY, 72 FirrH AVENUE, NEW YORK. 


THE BEST BOOK, ON sPULin OF RICO. 


AND ITS 


uerto Rico Ris OUWGE 5: 


IN THE CANE-FIELD. 

A book tor Travelers, Investors, and others, containing Full Ac- 
counts of Natural Features and Resources, Products, People, Oppor- 
tunities for Business, etc. By FRreperick A. Oner, author of ‘Camps 
mn the Caribbees,” “ Crusoe’s Island,” ete. With Map and Hlustra- 


tions. i2mo. Cloth, &1.s50. 


The Hon. Henry Cabot Lodge writes the author: 
«© You have brought together in a smal] space an immense amount of most valuable in- 
formation, which it is very important to have within the reach of the American 


, 


people at this time.’ 


The New York Evening Post: 


‘¢ An orderly and intelligent account of the island. Mr. Ober’s book is both timely and trust- 
worthy.”’ 


The Boston Globe: 
‘« The best authoritative and ‘eyewitnessing” book on this subject yet printed. . . . Mr. Ober 
describes in a definite, practical way its commercial, strategic, agricultural, financial, political, 
and geographical features, and furnishes just the information sought for by intending settlers.”’ 


This book is for sale by all booksellers; or tt avtil be sent by mail, mn receipt f price, by the publishers, 


wi PPLETON AND ‘COMPA NY. 22) Fitth Avenue, Nene) orks 


LITERATURES OF THE WORLD. 


Ediled by EDMUND GOSSE, Hon. M. A. of Trinily College, Cambridge. 


Bach, J2imo, clothy 31.50: 
A HISTORY OF RUSSIAN LITERATURE. 


By ik WVoi sz eekl, author-ol Vie Romance olay Bmpress: ” 
ML Waltszewshi's brilliant work in his ** Romance of an Empress” has gained for the author the favor 
f Amertin readers. Manyoot these readers, however, may be unaware of the extent of M, Waliszewski's 


atta ts, which have been so abun. intly demonstrated in his Hterd ary criticisms and histerical work 
taal lection as the historian of Russian bterature in the admirably edited Literatures of the World 
S pre- nenthy fitting one. In this volume he has dealt with a theme comparatively httle known 

| finterest. From the pitint, or oral Iterature of Old Russia, and the Ostromir Codex, the earliest 
s| et wiitten Russian literuture, down to the poets and novelists of the later nineteenth century, 
t presented ao serie es-of peculiar and tascinating literary epochs which can only be set forth by a 
weit : e Waltszew ski, who is tamiliar with the dev clopments of Russian history and imbued with 
the sy sf a people trequently misinterpreted and misunderstood. His study of Russian culture and 
Russtin te ry expresston forms a lucid, significant, and most important critical history, which derives 
a peculiar meterest trom its elucidations of manners, customs, and life in general. 


A HISTORY OF BOHEMIAN LITERATURE. 
Bs Francs, CouNrLUrz0Ww.aithor ‘of “Bohemia: An Histoncal Sketeh.” 


“An erudite and comprehensive exposition, . 2. There is a lack of available information upon this 
subject, and Count Litzow’s volume ts of special value and interest.’—Pliladelphia Ledger. 


JAPANESE LITERATURE. 
ByAY “Gaston JG. McG: (DO Lib date Japanese Secretary, 1.M:. Leeation; Tokio: 


“A volume of unique erudition, wide research, clear discrimination, and excellent design.”’—Siy 
Filson finold, in Literature. 


SPANISH LITERATURE. 


By James FirvMacrice-Keriy, member of the Spanish Academy. 
“his is an excellent and model handbook. It is treated with perspective and proportion 3 it is com- 


] 


prehensive, clear, concise, yet not dry as dust.” —Lowdon Acadeniy, 


ITALIAN LITERATURE. 
By Richarp Garnerr. C.B., LL. D., formerly Keeper of Printed Books in the 
British Museum. 


“Thos written with insight and appreciation, mith enthusiasm, vet without lack of poise, and with 
a plentitl equipment of sound seholarship.”—Nete York Times. 


ANCIENT GREEK LITERATURE. 


By Girperr Mirray, M. A.,. Professor of Greek in the University of Glasgow. 


“Asan introduction to the study of some considerable portion of Greek literature in English transla- 
tions it will be found ot the very highest usefulness. ”"—Boston Herald. 


FRENCH LITERATURE. 
By Epwarp Dowbey, D. Lit. LL. D., D.C. L., Professor of English Literature in 
ne University of Dublin. 
“Can he beld in the hand and read aloud with pleasure as a literary treat; by an expert in style, 


taster of charming words that come and go easily, and of other literatures that serve for illustrations. ”°— 
vi CLI ee PRs 


MODERN ENGLISH LITERATURE. 


By Eomenp Gosse, Hon, M. A. of Trinity College, Cambridge. 


OR SET ue account of the whole process of evolution in English letters—an account based upon 
a keen atone af the unity of his subject and of the rhythm of its ebb and flow, and illumined by 
ann pled telcity in hitting off the leading characteristics of individual writers. ”—L ondon Athenccum, 


DD. APPLETON AND COMPANY, 72 Fiera AVENUE, NEw York. 
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Bird, Studies: wwich’a- Caniera: 
By Frank MI. Chapman. With many Hlustrations by the Author. 


A. History of the People of the United States. 
By Prof. John Bach MeMaster. Volume V. 


‘Phe Individual: A Study of Life and Death. 
By Prot. N.S. Shaler, of Harvard University. 


‘Phe Principles of “Vaxation. 
By the late David A. Wells. 

Familiar Kish and how to Catch Vheim. 
A Practical Book on Fresh-Water Game Fish. By Eugene MeCarthy. 
With an Introduction by Dr. David Starr Jordan, President of Leland 
Stantord Junior University, and numerous Hlustrations. 


Municipal Government, 
As illustrated by the Charter, Finances, and Public Charities of New 
York. <Byuheshlone -Bird.S,Coler,-Comptrallerot the-Cine, 


A History of the Spanish-American War. 
By Richard H. Titherington. 


A Hhistory of Russian Literature. 
3y KL Waliszewski, author of «The Romance of an Empress.” A new 
bouk in the Literatures of the World Series. 


‘The International Geography. 

By Friddjof Nansen, James Brvyee, Prot. W. M. Davis, F. C. Selous, 
and Others. Edited by H. R. Mill. 

Personal Memoirs of P. H. Sheridan, General U.S. Army. 
New edition, With an aceount of General Sheridan’s later years, by 
Brigadier-General MJ. V. Sheridan, U. 5S. V. 

Advanced Flementary Science. 

By Bdward Gardnier Howe. A new volume in the Imeeniaional Edu- 
cation Series, 

[he Elements of Differential and Integral Calculus. 

By J. WAL Young, Assistant Professor of Mathematical Pedagogy in 
the University of Chicago, and C. Ii. Linebarger, Instructor in Ciemistry 
and Physics in the Lake View High School, Chicago. 12mo. Cloth. 


“The Story of the Alphabet. 
ab dward Clodd. A new volume in the Library of Useful Stories. 


APPLE TOMS J ORLD SARIS. 
A News Geogmiplhicak Labrary: 
Hdned by EE. J. Mackinder, M.A., Student of Christ Church, Reader 
in the University of Oxford, Principal of Reading College. 
‘THI. FIRST TWO VOLUMES WILL BE: 

ROTA. ASD SEL NORTE ATLANTIC: Bytthe Buiter. 
Se SCANDINAVEN AN DUPE ARG TIG OC WANS Dye Sir-Clements 
RK. Markham, K.C.B., FLR.S., President or the Roval Geographical Society. 
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FICTION. 
‘The Brass Bottle. 
By F. Anstey. 


In Circling Camps. 
A Romance of our Civil War. By J. A. Altsheler 


The Girl at the Halfway House. 
A Romance of the West. By E. Hough, author of «* The Story of the 
Cowboy.’’ 


‘The Last Lady of Mulberry. 
A Story of Italy in New York. By Henry Wilton Thomas. — Illustrated 
by Emil Pollak. 

Pine Knot. 
A Story of Kentucky Life. By William E. Barton. Illustrated. 


A Hero in Homespun. 
New edition. By William E, Barton. 


Mirry-Ann. 


A Manx Story. By Norma Lorimer. 


‘The Immortal Garland. 


By Anna Robeson Brown. 


Garthowen. 
A Welsh Story. By Allen Raine. 


‘The Minister’s Guest. 
By Mrs. Isabel Smith. 


Path and Goal. 
A Novel. By Ada Cambridge. 
The Lunatic at Large. 
By J. Storer Clouston. 
‘The Jav-Hawkers. 
A Story of Free Soil and Border Ruffian Days. By Mrs. Adela E 
Orpen. 


Diana Tempest. 
A Novel. By Marvy Cholmondelev, author of «« Red Pottage,’’ «*The 
Danvers Jew els,’? etc. New edition, with portrait and biographical sketch. 


Concerning Isabel Carnaby. 
A Now rel’ bx Ellen. Vhorney croft Fowler. New edition, with Portrait and 


Biographical Sketch. 
[IN -APPLETONS THEMUETH GENTCRY TEXTBOOKS. 
Animal Life. 

A First Book of Zodlogy. By David S. Jordan, M.S., M.D., Ph. D., 


LL. D., President of Leland Stanford Junior University, and Vernon ie 

Kelloge: M.S., Leland Stanford Junior Univ ersity. earn Cloth. 
‘The Elements af Physics. 

By C. Hanford Henderson, Ph. D., Principal of Pratt High School, 

Brooklyn, and John F. Woodhull, A. M., Teachers’ College, Columbia 

University. 12mo. Cloth. ~ 


PPLE PTONS” SiikRING <BOULLETIN 


APPLETONS TWENTIETH CENTURY TEXT-BOOKS.—( Continued.) 
‘The Hlementary Principles of Chemistry. 
By Abram Van Eps Young, Ph. B., Northwestern University, Evanston, 
Hl. tzmo. Cloth. 
Physical Experiments. 
A Laboratory Manual. By John F, Woodhull, Ph. D,, Professor of 
Physical Science, “Veachers’ College, Columbia University, New York, 
and M. B. Van Arsdale, Instructor in Physical Science in Horace Mann 
School and Assistant in 'Veachers’ College, 


A. Text-Book of Geology. 
By Albert Perry Brigham, A, M., Colgate University. 


Burke’s Speech on Conciliation with America. 
Kdited by Willan I. Crane, Steele High School, Dayton, Ohio. 


temo. Cloth. 


IN) APPLETONS’ HOME-READING BOOKS. 
‘The Chronicles of Sir John Froissart. 
By Adam Singleton. 12mo. Cloth. 


The Storied West Indies. 
By F. A. Ober. 12mo. Cloth. 


Stories of the Great Astronomers. 
By Edward $. Holden. 12mo. Cloth. 


APPLETONS’ SPANISH BOOKS. 
Mi: Tio Bernac. 
By A. Conan Doyle. 12mo, Paper, 50 cents. 
]‘] Gobierno Municipal de los Estados Unidos. 
By Alfred R. Conkling. 12mo. 


Fi) Lector Moderno de Appleton. 


By Dr. Juan Garcia Purén, 1t2mo. 3 vols. Libro I, Libro IJ, and 
Libro TIT. 


Historia Hustrada de los Estados Unidos. 
NeWredition, By G. Pi, Ouackenbos. ~ t2mo, S125. 


Diana. 


By Mrs. Forrester. 50 cents. 
I] Gobierno de los Estados Unidos. 


By Cocker. 


APPLETONS’ GU/DE-BOOKS. 
New Eprrions oF 


Appletons’ General Guide. Appletons’ Canadian Guide. 
Appletons’ Dictionary of New York. 
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The author of Bird Studies ceith a Camera, Mr. Frank M. Chapman, the 
Assistant Curator of Vertebrate Zodlogy in the American Museum of Natural 
History, is known to amateurs and to students and teachers of natural history as 
an authoritative and popular writer, as the author of ‘* Handbook of Birds of 
Eastern North America’? and << Bird-Life,’’ as the 
editor of ‘* Bird-Lore,” and as a most successful lec- 
turer upon ornithological subjects. Mr, Chapman is 
also a leader in the movement for the protection of 
birds from destruction for commercial purposes. With 
the multiplication of books upon birds by inexpert and 
half-informed writers there has developed a reaction 
and an increasing demand for works like those of Mr. 
Chapman, which are absolutely authoritative. His 
«¢ Handbook of Birds’’ has become a standard au- 


thority, and his charming ‘ Bird-Lite,’’? with the 


numerous illustrations by Mr. Ernest Seton Thomp- 


FRANK M. CHAPMAN. 


son, is one of the rare books which combines exact 
knowledge with a faculty of clear and simple exposition. To these books Mr. 
Chapman has now added a third which shows his unprecedented success as an 
observer of birds with a camera. He develops a new field of Nature study with 
astonishing results. Mir. Chapman describes the kind of camera required, and 
shows how it can be used in depicting the life histories of birds, and his numer- 
ous illustrations present in a most striking manner the value of photography in 
graphically recording the haunts, food, nesting sites, nests, eggs, appearance and 
development of the young, and other features of bird life. 

In the introduction to his delightful and suggestive book Mr. Chapman writes 
of the charm of bird photography as follows: ‘¢ As a one-time sportsman, who 
yielded to none in his enjoyment of the chase, I can affirm that there is a fasci- 
nation about the hunting of wild animals with a camera as far ahead of the pleas- 
ure to be derived from their pursuit with shotgun or rifle as the sport found in 
shooting quail is beyond that of shooting clay pigeons. Continuing the comparison 
from a sportsman’s standpoint, hunting with a camera is the highest development 
of man’s inherent love of the chase. The killing of a bird with a gun seems 
little short of murder after one has attempted to capture its image with a lens. 
The demands on the skill and patience of the bird photographer are endless, and 
his pleasure is inténsified in proportion to the nature of the difficulties to be over- 
come, and in the event of success it is perpetuated by the infinitely more satis- 
factory results obtained. He does not rejoice over a bag of mutilated Hesh and 
feathers, but in the possession of a trophy—an eloquent token of his prowess as a 
hunter, a talisman which holds the power of revivifving the circumstances attend- 
ing its acquisition, What mental vision of falling birds can be as potent as the 
actual picture of living birds in their homes? And how immeasurably one’s 
memories are brightened by the fact that this is not a picture of what has been, 


but of what is! The camera thus opens the door to a field of sport previously 
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closed to those who love birds too much to find pleasure in killing them ; to whom 
Bob-White'’s ringing whistle does not give rise to murderous speculations as to the 
number in his family, but to an echo of the season’s joy which his note voices. 
‘They therefore have a new incentive to take them out of doors ; for however 
much we love Nature fur Nature’s sake, there are few of us whose pleasure in an 


outing is not intensified by securing some definite, lasting result.”’ 


In the fifth volume of his ffistory of the 
People of the United States Protessor MeMas- 
ter deals with a period of our history between 
i821 and 1830, which in many of its phases 
has received but scant attention. The close 
of Monroe’s term, the administration of John 
Quincey Adams, and the stormy opening vears 
of Jackson, form an epoch of peculiar interest in 
view of the development of the democratic 
spirit, the manifestations of a new interest in 
social problems, the experiments in banking and 


finance, the improvements in the conditions of 


city lite, the changing relations between the Kast JOIN BACH McMASTER, 
and West, and the author’s full and_ striking 
presentation of the literary activity of the country at that time. 

Professor MeMlaster’s volume opens with a chapter on the Early Settlement of 
Texas by Austin and his imitators, and on the origin and first temporary settle- 
ment of the Oregon dispute by the establishment of the line 54° 40’. It was in 
connection with this line that Adams announced to Russia the anticolonization 
part of the Monroe Doctrine. 

The second chapter, therefore, under the caption Growth of the Monroe 
Doctrine, reviews the gradual development and assertions of the three principles 
of that doctrine from Washington’s day to 18233 the Holy Allies and their work 
in Europe, their preparation for interference with the late Spanish-American 
colonies, and the final assertion of the doctrine of Monroe. After thus reviewing 
the important foreign relations of Monroe’s second term, Mr. MeMlaster returns 
to domestic concerns, and in the next chapter treats of ‘The Breaking Up of the 
Republican Party. The economic, industrial, and political conditions which led 
to sectionalism, the rise of the rival candidates, and the long presidential campaign 
ending in the failure of the colleges to elect, are given with great fullness. 


‘Vhe election of Adams marked the end of the first half century of the repub- 


lic. ‘Phe next eight chapters are therefore given up to an examination or review 
rain social, political, literary, and industrial conditions which arose during 
the pertod and paved the way for the triumph of Jackson and Democracy. 


In the chapter on Soeialistic and Labor Reforms we have the story of the en- 


trance the workingman into politics; of that curious socialistic movement of 
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Owen and Fanny Wright ; the beginning of the Antimasonic party, and the early 
signs of native Americanism. 

The next chapter is a full account of The State of the Country from 1825 
to 1829; the rapid growth of cities; early problems in city government ; the in- 
troduction of gas and anthracite coal; the opening of the Erie Canal and the 
tremendous struggle for Western trade, ete. Following this is a chapter on The 
Negro Problem; and the next chapter, under the title The Industrial Revolution, 
is an account of the rise and development of manufactures ; of the conditions 
which led to the tariffs of 1824 and 1828 their peculiar characters ;_ the violent 
opposition of the South, and assertions of the State-Rights Doctrine of Calhoun 
and his party. 

This is followed by an account of our early literary efforts which is singularly 
fresh, informing, and interesting. There is a chapter on The Common Schools 
during the first half century, and another, quite timely now, on British Criticism 
of the United States, setting forth very fully why our fathers hated Great Britain 
so heartily. Then follows an elaborate review of Political Ideas; a chapter on 
foreign complications ; the Panama Congress ; the prevention of the independence 
of Cuba by the United States in the interest of the slaveholding States; the 
Maine boundary dispute with Great Britain ; the Oregon agreement of 1827; 
and, finally, a chapter on The Triumph of Democracy, detailing the famous 
struggle ending in the election of Jackson, the removals from office, and the 
attempt to buy Texas. 


In the introduction to his Principles of Taxation 
the late Dr. Wells wrote: ‘It is the purpose of the 
writer, in the chapters which follow, to discuss the prin- 
ciples of taxation from a broader basis and by different 
methods than have heretofore been attempted, special 
consideration being given to the experience of the United 
States. Such a discussion primarily involves the inquiry, 
of how far the varied and curious experience of nations 


leads up through what may be regarded as a process of 


evolution, to a recognition of the underlying and essen- 

DAVID A. WELLS... tal principles of a just and at the same time an efficient 

system of taxation. And it also necessitates, for the at- 

tainment of correct conclusions in the prosecution of such inquiry, that illustra- 

tions drawn from the world’s great reeord of experience should take precedence 

of theory, especially in the way of example and exhibit of the many abuses of 

the power of taxation which the ignorance of legislators and the cupidity of de- 
signing men have inflicted upon nations. 

«There can be no civilization without government, and no government with- 

out an adequate supply of revenue obtained trom the persons and property of the 


people governed. There can be no health in the body politie without sound 
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finance, and no sound finance without a sound system of taxation. In fact, taxa- 
tion is to our body politic what blood is to the body physical : if healthy, infusing 
lite and warmth ; but if unhealthy, the agent for producing discontent, decrepi- 
tude, and paralysis. 

«The absence or existence of limitations on the power of a government to 
make compulsory levies on the property or persons of its people for its use or 
support, constitutes the dividing line between a despotism and a free government 
—a fact most pertinent to legal, economic, and societary studies which has 
attracted little attention. 

«<The methods and scope of what is called taxation regulate more than all 
other agencies the distribution of wealth, which is really the great question of the 


tuture to all nations.’’ 


The lucidity and suggestiveness of Prof. N. S, 
Shaler’s writings, whether they are expositions of sci- 
entific themes or discussions which touch upon socio- 
logical topics, will induce readers to await with especial 
interest. his fortheoming book, The Indieidual: A 
Stidy of Lite and Death, which is a. striking and 


noble presentation of the subject of death from a fresh 


point of view. — Professor Shaler’s book is one of deep 


and permanent interest. He points out that while the 


problems of natural selection and evolution have called 


N. do. SHALER, 


attention to the results which come from the temporary — 

quality of the individual, they have not heretofore led to anv extended interest 
in the relation of the ephemeral nature of the individual to the other individu- 
alities of the universe and to the method of its organization. In his preface he 
writes as follows: «In the following chapters | propose to approach the question 
of death from a point of view of its natural history, noting, in the first place, how 
the higher organic individuals are related to those of the lower inorganic realm of 
the universe. ‘Then, taking up the organic series, I] shall trace the progressive 
steps In the perfection of death by a determination as to the length of the 
individual lite and its division into its several stages from the time when the body 
of the individual is separated from the general body of the ancestral lite to that 
When it returns to the common store of the earth. Upon the basis of the knowl- 
edge we may thus obtain, | shall endeavor to see what qualifications of the 


accepted view of the great accident we may make—how, in a word, we may 


hope to work toward a reconciliation of our death with the order in which we 
tind ourselves placed... . In effect this book is a plea for an education as 
regards the place of the individual lite in the whole of Nature which shall be 
consistent with what we know of the universe. It is a plea for an understanding 


ofthe relations of the person with the realm which is, in the fullest sense, his own ; 


with his tellow-beings of all degrees which are his kinsmen ; with the past and 
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the future of which he is an integral part. It is a protest against the idea, bred 
of many natural misconceptions, that a human being is something apart from its 
fellows ; that it is born imto the world and dies out of it into the loneliness of a 
supernatural realm. It is this sense of isolation which, more than all else, is the 
curse of lite and the sting of death.”’ 


Appletons’ World Series, the new Geographical Library edited by H. J. Mac- 
kinder, M.sA., Reader in the University of Oxtord, will consist of twelve 
volumes. Each volume will describe a great natural region, its marked physical 
features, and the life of its people. “Together the volumes will give a complete 
account of the world, more especially as the field of human activity. The series 
is intended tor reading rather than for reference, and will stand removed on the one 
hand trom the monumental work of Reclus, and on the other from the ordinary 
text-book, gazetteer, and compendium. In their presentation of the facts the au- 
thors will study above all things perspectice, and will seek to convey right propor- 
tions rather than statistical aceuracy. Facets will not be presented merely as facts, 
but always in their causal or graphic relations. Thus, each volume will give a 
succession of vivid ideas, to be grasped pictorially, and to remain in the memory. 
The reader will be led to visualize a great rehef model in color, with its seas and 
its lands, its uplands and its lowlands, its rivers and their valleys, its forests and 
deserts, and its seasonal changes. Above all, he will think of it as the stage of 
human action, and will realize the relations of nan—and especially of his economic 
and political organizations—to the grand features of physical geography. Care 
will be taken to tell the results of natural and economic sclence in language devoid 
of technicality, and to make each of the books interesting and attractive to every 
reader, although a solid contribution to geographical literature. The series will 
appeal to teachers, to students, to tourists, to business men, and to the general 
reader. The teacher will find suggestions for salient points in his teaching ; the 
general reader will learn the persistent factors controlling the passing events chron- 
icled in the newspapers ; the tourist will grasp the real working of the community 
he visits, and not merely its curiosities and antiquities ; and the merchant will 
realize the varied circumstanees of his markets. Each volume is to be illustrated 
by many maps printed in colors and by diagrams in the text; and it will be a dis- 
tinguishing characteristic of the series that both maps and diagrams will be drawn 
so that each of them shall convey some salient idea, and that together they shall 
constitute a clear epitome of the writer’s argument. Wich a like object the pie- 
tures also will be chosen so as to illustrate the text, and not merely to decorate it. 
When possible, the books will be written from the point of view of the region de- 


scribed, and every effort will be made to avoid bias, patriotic or other. 


The Brass Bottle, the fortheoming romance by F. Anstey, the brilliant author 
of «© Vice Versa’? and «©The Tinted Venus,’’ shows the author in his happiest 
vein. "The story is an imaginative romanee tul] of quaint conceits and deliciously 
a a ee ee ee ee ee eee 
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extravagant situations. THs new book is the most important, as regards length, 
quality, and sustained interest, which he has given us for some ume. The scene 
epens in London with the introduction of a struggling architect to whom there 
comes an extraordinary experience which furnishes a fair field for the fancy and 
humor of the writer. ‘There can be no doubt regarding the popularity of Mr. 


Anstev's latest novel. 


The author of Zhe Girl at the Halfveay House, Mr. ¥. Hough, gained 
general recognition by his remarkable book, « The Story of the Cowboy,’’ pub- 
lished by D. Appleton and Company in this country, 
and also published in England. 

The Girl at the Halfscay House has been called 
an American epic by critics who have read the manu- 
script. ‘The author illustrates the strange hte of the 
great westward movement which became so marked in 
this country after the civil war. A dramatic picture of 
the bartle of Fredericksburg, which has been compared 
to scenes in «The Red Badge of Courage,’’ opens the 
story. 2Mier his “eDarcok Wary” “in which. the: ters 


and heroine first meet, there comes ‘* ‘The Dav of the 
Buffalo.’’ ‘The reader follows the course of the hero and EK. HOUGH. 

his friend, a picturesque old army veteran, to the 

tronder, then found on the Western plains. The author, than whom no one can 
speak with fuller knowledge, pictures the cowboy on his native range, the wild 
lite of the buffalo hunters, the coming of the white-topped emigrant wagons, 
and the strange days of the early land booms. Into this new world comes the 
heroine, whose family finally settles near at hand, illustrating the curious phases 
of the formation of a prairie home. The third part of the storv, called «The 
Dav ot the Cattle,’’ sketches the wild days when the range cattle covered the 
plains and the cowboys owned the towns. The fourth part of the story is called 
“The Day of the Plow,’’ and in this we find that the buffalo has passed from 
the adopted country of hero and heroine, and the era of towns and land booms 
has begun, While this story is a novel with a love motive, it is perhaps most 
striking as a romance of the picturesque and dramatic davs of early Western life. 
It shows the movement westward, and the free play of primitive forces in the 
opening of anew country. Nothing has been written on the opening of the 
West to excel this romance in epic quality, and its historic interest, as well as 
its freshness, vividness, and absorbing interest, should appeal to every American 
reader, 

The fae t hatuiy 6f Mafterry is the ade of a fresh and charming novel, 
whose author, anew writer, Mr. Tenry Wilton Thomas, has found an unexploited 
held in the Halian quarter of New York. | Mr. Phomas is familiar wich Italy as 
Ww tw New York, and the local color of his vivacious pictures gives his story a 
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peculiar zest. As a story pure and simple his novel is distinguished by originality 
in motive, by a succession of striking and dramatic scenes, and by an understand- 
ing of the motives of the characters, and a justness and sympathy in their pres- 
entation which imparts a constant glow of human interest to the tale. “he au- 
thor has a quaint and delightful humor which will be relished by every reader. 
While his story deals with actualities, it 1s neither depressing nor unpleasantly 


realistic, like many ‘< stories of low life,’’ 


and the reader gains a vivid impression 
of the sunnier aspects of lite in the Italian quarter. ‘The book will contain a 
serics of well-studied and cffective illustrations by Mr. Emil Pollak. In order to 
obtain accurate material for the illustrations the artist and author together have 
visited the scenes of the novel in the neighborhood of Mulberry Park, formerly 
known as Mulberry Bend, where they obtained photographs and sketches which 
Mr. Pollak has consulted judiciously with a view to the interpretation of the 


actual atmosphere of the scenes described. 


Three years ago a brilliant and already distinguished clergyman, then of 
Boston, published «¢ A Hero in Homespun,’’ a romance of unknown types and 
phases of life in the mountains of Tennessee and Kentucky during the civil war. 
The success of this fresh and vigorous romance, of which a new edition is to be 
published by D. Appleton and Company, has not induced the author, Dr. William 
E. Barton, to sacrifice anything to hasty production. He has written no other 
novel until the present time, when Messrs. D. Appleton and Company are able 
to announce his new romance, Pive Knot, a Story of Kentucky Life, which will 
appear in April. Dr. Barton was born in Sublette, Illinois, where he spent his 
first twenty years, but he gained his knowledge of the mountain folk of Kentucky 
and Tennessee by immediate association, first as a student at Berea College in 
Kentucky and afterward as a missionary in the mountains, and later as a visitor 
and traveler through the most unfrequented parts. Another journey in the 
mountains was made especially in the interests of Pie Avot. The story is full 
of the atmosphere of the quaint mountain life with its wealth of amusing 
peculiarities, and it also has a historical value, since it pictures conditions attend- 
ant upon the antislavery movement and the days of the war. ‘The interest of a 
treasure search runs through the tale, since the author has adroitly utilized a 
mountain legend of a lost mine. Péve Avot is a romance ‘racy of the soil’? in 
a true sense, a story fresh, strong, and absorbing in its interest throughout. Of 
the scenes of this novel the author has said: «¢ A region so beautiful in its scenery 
and romantic in its traditions as that which surrounds the Falls of the Cumberland 
River deserves to be represented in literature. The plan of a story embodying 
these traditions and dealing with the lives of the people in the heroie period of 
their history has been maturing in my mind for many years, during which time 
material for the work has been aceumulating. The legend of the Swift Silver 
Mine is in itself so interesting as to require little shaping at the hands of the story- 
teller; and the scheme for its development just before the war, with the brilliant 


visions of enormous wealth and the result, are matters of reeord.’’ 
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Ale J..\y cllisheler has carmed:t-repuranion by 
his novels of the French Wars, the Revolution, and 
the Warr isS1o2, and in lis new romance; to whieh 
he has devoted himself for a long ume, he tells a 
thrilling story of the civil war. ‘The scene opens in 
Washington just before the arrival of Lincoln, whose 
coming and inauguration are graphically deseribed. 
Later in the story the leading characters are reunited 


in the South, and the love story with its dramatic 


interruptions and suspended interest runs through the 


J. A. ALTSHELER. 


hook. Phere are vivid pictures of Shiloh and Gettvs- 
burg, with adventures inside the Confederate lines. In this strong, well-studied, 
and absorbing romance the author has produced his most important work. The 
tithe ot Mr. Altsheler’s new romance may be changed, but its present name is 


da Ciredng Camps. 


Mirry- din, a NYanx story, by Norma Lorimer, is a quaint and charming 
novel of ite in the Isle of Man, by a writer new to American readers. It is a 
Jove story rather than a drama, although there are dramatic episodes. The local 
color of the scene is cleverly suggested but not insisted upon, and the tale is one 
of universal interest, excellent in its characterization and contrasts of types, enter- 
taining in its humorous bv-plav, thoroughly sympathetic and full of interest from 


the hrst page to the last. 


In The Immortal Garland, a striking novel of 
American lite, by Anna Robeson Brown, the au- 
thor develops contrasting careers which have to 
do with literature, the stage, and society. Her 
treatment of her theme is vigorous and effective, 
and no reader of the book will fail to feel the 
actuality of her characters and the logie of their 
development. "Phe action of the novel passes 
largely in’ New York. The story abounds in 
vivid pictures and well-realized situations, and 
the phases of American life which it depicts are 


presented with a vigor and power of graphic de- 


lineation which will arrest attention and gain for 


this strong novel a high place among contemporary 


ANNA LKORLSON BROWN, 


American fiction, 


Ind itery ot cteerican Privateers, Mr. Edgar Stanton Maclay, the 
the] hiscortan of American sci power, presents the first comprehensive 
meoof the most picturesque and absorbing phases of our maritime war- 
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fare. The intimate connection between privateers 
and the navy, the former serving often as a training 
school for the latter, is brought out in the author’s 
narrative. From torgotten monographs, the records of 
societies, from unpublished log books, and from de- 
scendants of noted privateeromen, he has obtained 
intimate and yivid accounts of the fitting out of the 
vessels, the incidents of their voyages, and the thrilling 
adventures of the brave sailors who manned them. 
Samuel Reid’s desperate fight at Fayal is well known, 


but he was only one of many who shared in adven- 
EDGAR S. MACLAY. tures not dissimilar and faced overwhelming odds 
with the splendid courage characteristic of American 

sailors. Mr. Mlaclay’s romantic tale is accompanied by reproductions of 
contemporary pictures, portraits, and documents, and also by illustrations by 
Mr. George Gibbs. In his preface Mr. Maclay savs: ¢¢ The history of the 
United States Navy is so intimately connected with that of our privateers 
that the story of one would be incomplete without a full record of the 
other. In each of our wars with Great Britain many of the captains in the 
navy assumed command of privateers in which thev frequently rendered services 
of national importance, while the privateersmen furnished the navy with a large 
number of officers, many of whom became famous. In our struggle for inde- 
pendence more than sixty American privateers were commanded by men who had 
been, or soon became, officers in the regular service, and in more than one 
instance—notably that of the officers and men of the Ranger, Captain John Paul 
Jones’s famous ship, then commanded by Captain William Simpson—almost the 
entire ship’s company of a Continental cruiser turned to privateering. Many of 
our most distinguished navy officers have pointed with pride to their probationary 
career in privateers. The mere mention of such names as Truxtun, Porter, 
Biddle, Decatur, Barney, Talbot, Barry, Perry, Murray, Rodgers, Cassin, Little, 
Robinson, Smith, and Hopkins will show how closely related were the two arms 


of our maritime service.’’ 


Widespread popularity for this volume and apprecia- 
tion of its high merit have already been shown. The Philadelphia Put/ic Ledger 
says, ‘* Every chapter is crowded with incident and adventure that it would be 
dificult for the novelist to surpass in variety and invention ;’? while the char- 
acterization of the Chicago Evening Post is, « From beginning to end it is as in- 
teresting as a novel.’’ Perhaps the wide range of readers to which this book is 
adapted is best indicated hy the comment of The Churchman: «It is hard to see 


what American this book could fail to interest, from the admiral to the school- 
boy.”” 

The White Terror, by Felix Gras, has had the same enthusiastic reception 
which was given to this popular French author’s other romances, ‘¢ The Reds 
of the Midi’? and «The Terror.’? When «The Reds of the Midi’? was 
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published by the Messrs. Appleton, Félix Gras 
was unknown outside of France. In the Midi 
he had gained recognition as a poet and writer 
of stories, and he had been chosen as the head 
of the Felibrige, that society of romancers and 
singers of which Mistral and Roumanille were 
the earlier chiefs. With the appearanee of 
«©The Reds of the Midi,’’? however, it was 
made clear to America and to England that 
a new light had appeared in modern Iitera- 
ture. "The simplicity, fervor, vividness, and 


dramatic force of this roamancer of the Midi 


drew words of unstinted praise from critics 


FELIX GRAS. 


and readers, and even Gladstone paused in his 

labors to read the book and culogize the author. ‘*’The Reds of the Midi’? was 
followed by «Phe ‘Terror,’’ another success ; and the author now offers in 7'he 
White Terror the concluding volume of his great trilogy of the French Revolution, 
which with its splendidly sustained interest, its vitality, and its swift, strong 
current of action, comes as the crown of the author’s interpretation of the Revo- 
lution in fiction. Added to the charms of graphic and often poetic style, keen 
appreciation of dramatic effects, and rare power of individualization, his earnestness 
of conviction and purpose gives an exceptional value to his stories. He writes 
hecause he has something in his heart to say, and his fervid republican and 
patriotic feeling is constantly demonstrated. Himself a Provengal, it is natural 
that he should have chosen for his field of historical romance the south of France, 
and every chapter of Zhe White Terror shows thorough knowledge of the 
country and its people, keen appreciation of their noble virtues and ferocious 


Vices, 


Mr. Richard Hl. itherington’s History of the Spanish-American War is 
a carefully compiled, comprehensive, and rigidly impartial historic account of the 
causes leading to our war with Spain, the war itself, and circumstances incident 
to the termination thereof. It is to be noted that the author has awaited the 
ofheial reports on both sides, and he is therefore able to present a well-founded 
and authoritative history. On:nitting no detail possessing real importance, it is 
necessarily concise, and no space is wasted in descriptive ‘fine writing ’’ or 
extended critical disquisitions, As an authoritative work for reference it will 
he found of exceptional merit, and its value is materially enhanced by many 


Hent sketch maps and a verv thorough index. ‘The long story of Spanish 


1 vernment and Cuban revolt, down to the climax of outrage and suffering 
under Wevler’s rule, is all compressed into the first fifty pages ; an exhaustive 
a curate Comparison of the resources of Spain and the United States only 
ta cightcen pages ; and cight pages sufhee for the narration of Admiral 
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Dewey’s marvelous victory in Manila Bay. Yet nothing of moment is neglected, 
or even treated in a manner suggestive of insufheiency.  Ivents that have been 
subjects of serious contention and citation of authorities for the fixing of grave 
responsibility are dealt with more i” exfenso, as, for instance, the discovery and 
destruction of Cervera’s fleet, the inadequacy of our commissary department, as 
shown at Santiago, the evil conditions of our hospital transports, and our relations 


to the Philippine msurgents. 


Prof. G. Maspero’s latest volume, Zhe Passing of the Empires ( Egypt, 
Assyria, Babylonia, Persia, and Medea), 850 B. Cc. to 330 B. c., brings the 
history of Egypt, Assyria, Babylonia, Persia, and Medea down to the victories 
of Alexander the Great, and completes this historian’s remarkable series, which 
has been called ««the greatest and most scholarly work on the history of the 
ancient world.’? The London Chronicle recently said of it: ** With this mag- 
nificent volume Professor Maspero completes his great task, which has extended 
over neatly seven years, of writing a history of the Oriental world trom the 
earliest times down to the death of Darius. The work has been great, as the 
progress of Oriental research has been so rapid and discoveries so numerous that 
to attain any finality seemed impossible ; but the author has neglected nothing, 
and indeed the footnotes to these volumes show an almost Herculean labor of re- 
search among authorities in every land and every tongue, and add immensely to 
the value of the work. The work is beautifully produced, and the hundreds of 
illustrations are in highest stvle, and drawn from all sources.’? The New York 
Mail and Express calls attention to the fact that «*this is not merely a  stupen- 
dous record for the use of historical students: it is tor popular reading as well. It 
is history in the best, the widest modern sense, which does not confine itself to 
dates and the deeds of great rulers, but deals with the daily activities of peoples, 
their religions, superstitions, and literature, their industries and intercourse—in 


short, with ancient human life in all its aspects.”’ 


Before the close of February, D. Appleton and 
Company were able to announce the 435th thou- 
sand of Dacid Harum, which continues to be the 
most popular and successful book known in this 
country for many years. Under the title of 
David Harnom in Figures the Nec Dork Times 
Saturday Review of February 17th prints the 


\~ following: «© * David Harum’ is now selling in 


its 425th thousand. To print that number of 
: ae, = copies 5,000 pounds of ink have been consumed, 
EDWARD NOYES WESTCOLT. ; t : 

about 1,900 miles of thread have been used in the 
binding, and 5,865 reams of paper, weighing 8- poundsa ream, have been needed 


for the books. The 425,000 copies represent 2,932,500 papermaker’s sheets, each 
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measuring 30% by 41 inches. lf placed end to end the books would extend 
over a horizontal route for about fifty miles. If placed one upon the other they 
would make a tower seven miles high, And so the interesting axioms might be 
multiplied. But perhaps the greatest achievement is the part plaved by the plates 
trom which the book is being printed. Only one set has been used to print the 
$25,000 copies, Over a vear ago, when certain signs indicated that «David 
ITaruim’ was fast winning an extraordinary popularity, a second set of electrotype 
plates Was cast, to be used in case of emergency ; but so well has the printer done 


his work that this set has not as vet been pressed into service.’ 


The second volume of Herbert Spencer’s The 
Principles of Bislogy, which has been reset and 
revised, like the first, recognizes the rapid progress of 
biology in recent vears. New chapters and three new 
appendices, with other additions, have increased 
Volume TI to 706 pages. A new chapter and sec- 
tlon, many new notes, and various other changes are 


presented in Volume I]. This is the final and defini- 


tive edition of The Principles of Bislgy. ‘The 
revision and augmentation of this second volume have HERBERT SPENCER. 
occupied the last few years of this learned and dis- 

tinguished man, who has almost attained the age of fourscore vears. It was 
in ¢86>7 that this work was first brought out. Mr. Spencer has kept accu- 
rate pace with the changes in this great field, and in the preface to his revised edi- 
tion, written under date of October, 1899, he savs, ‘On now finally Icaving 
iological studies, it remains only to sav that I am glad IT have survived long 
cnough to give this work its finished form.’?? The Brosk/y7 Eag/e, in referring to 
the completion of the revision of this great work, says: * While the publication of 
a definitive edition of this great work is the event that will hold the attention of 
the student and the scientist, the public, less concerned, perhaps, with the science, 
will nore wirh interest and wonder the spectacle of this venerable philosopher and 
nan of Jerers persisting, even to the age of fourscore, in that mental activity 


which las helped to give him a deathless place on the rol] of the world’s 


Sete. 1S 
eee esoed 


The Peternational Geography, recently published hy D. Appleton and Com- 
pam, presents the authoritative descriptions and statements of a most remarkable 
eroup of geographical experts. The Right Hon. James Bryce, who writes of the 
Boor Republics, Sir Wl ML. Conway, Prof. W. MM. Davis, Prof Angelo Heil- 
prin, Prom Prid‘ot Nansen, Dr. }. Scott Keltie, and IF. C. Selous are among the 
voits spedalf ss whose contributions make up this important volume. ‘The last 

ars have proved so rich in: geographical discoveries that there has been a 


1 fora row of recent explorations and changes which should pre- 
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sent in convenient and accurate form the latest results of geographical work. "The 
additions to our knowledge have not been limited to Africa, Asia, and the arctic 
regions, but even on our own continent the gold of the Klondike has led to a 
better knowledge of the region. ‘The want which is indicated is met by The Jnter- 
national Geography, a convenient volume for the intelligent general reader, and the 
library which presents expert summaries of the results of geographical science 
throughout the world at the present time. ‘The book contains nearly five hundred 
illustrations and maps which have been specially prepared. It attords in the com- 
pact limits of a single volume an authoritative conspectus of the science of geog- 
raphy and the conditions of the countries at the end of the nineteenth century. 


Municipal Government, as illustrated by the Char- 
ter, Finances, and Public Charities of Nece Vork, 
is a most important and timely work by the Hon. Bird 
S. Coler, Comptroller of New York. The broad 
scope of the government of modern cities, the magni- 
tude of the questions presented in New York since 
the extension of its limits, and the distinguished part 
taken by the Comptroller of New York in municipal 
affairs, commends MIr. Coler’s book to the consider- 


ation of all who are interested in questions of municipal 


government. Mr. Coler surveys the existing con- 
BIRD S. COLER. ditions, analyzes the charter, and makes a_ striking 
exposure of abuses of public charities. He deals with 

the questions of water supply and franchises, and also discusses the relations of 
the individual citizen to the municipality. The importance of such a book tor 
one who has proved his right to speak with authority will be readily appreciated. 
In his preface the author savs: «¢ No graver problems of government exist in 
civilized countries than those developed during the last quarter of the nineteenth 
century in the management of the affairs of American cities. Great principles 
of finance, education, charity, public health, and politics are involved in the 
government of large municipalities ; and these questions, where they are pre- 
sented on a scale so large, command the attention of all students of public affairs. 
During the past ten years the policy of public ownership and control of public 
property has developed into an established feature of municipal government, and 
valuable franchises are no longer distributed as political rewards or personal 
favors without protest. Methods of developing revenue-producing public prop- 
erty, and of utilizing the enormous waste of refuse incident to cleanliness and 
sanitation, are now studied thoroughly and intelligently wich encouraging results. 
Evervwhere there is a promising tendency toward thorough business methods 
in the conduct of the affairs of cities. The experiment of extending the limits 
of the city of New York to include almost one hundred suburban towns and 
villages, and the immediate application to the whole of the ordinances and 


regulations of a great city, has been watched with unusual interest by students 
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of municipal government all over the world. — It was an aet without exact 
precedent in any age or country, and while the success of consolidation was 
never doubted by its advocates, in almost all matters of detail the great munici- 
pality has not vet passed bevond the stage of experiment. The plan of 
government was not perfect. Many errors have been discovered, and some 
corrected. Much remains to be done, and for some years to come prog- 
ress may be slow; but valuable lessons have been learned, and there is reason 
to believe that the mistakes of the past will not be repeated. A statement of 
conditions that exist and reports of progress made in the larger affairs of the 
greatest city of the New World may not be devoid of interest to students of 


municipal government.’ 


The latest volume in the successful Literatures of the World Series, edited 
by Mr. Edimund Gosse, is Russian Literature, by K. Waliszewski. = M. 
Waliszewski’s brilliant work in his «* Romance of an Empress’’ has gained for the 
author the favor of American readers. Many of these readers, however, may be 
unaware of the extent of M.Waliszewski’s attainments, which have been so abun- 
dantly demonstrated in his literary criticisms and historical work that his selee- 
tion as the historian of Russian literature in the admirably edited Literatures of 
the World Series is a pre-eminently fitting one. In this volume he has dealt 
with a theme comparatively little known and full of interest. From the dé/ai, 
or oral literature of Old Russia, and the Ostromir Codex, the earliest specimen 
of written Russian literature, down to the poets and novelists of the later nine- 
teenth century, there are presented a series of peculiar and fascinating literary 
epochs which can only be set forth by a writer like Ml. Waliszewski, who is familiar 
with the developments of Russian history and imbued with the spirit of a people 
frequently misinterpreted and misunderstood. His study of Russian culture and 
Russian literary expression forms a lucid, significant, and most important critical 
history, which derives a peculiar interest from its clucidations of manners, cus- 


toms, and life in general. 


‘The multiplication of literary books upon fish and fishing, to say nothing of 
semi-scientific works upon the classification and habits of fish, and books upon 
tackle and flies, has nevertheless left a place vacant for a practical handbook 
which should describe the habits and environment of the fresh-water game fish 
commonly met with in this country, and explain in a simple and easily compre- 
hensible way the methods of their capture. Mr. Eugene MeCarthy, in his 
Parciliar Fish and how to Catch Them, has produced an immediately useful and 
practical book which will be appreciated by fishermen, old and young, and by 
those Who are interested in the simplest phases of outdoor Nature study. Mr. 
Mc Carthy’s lifelong experience as a fisherman in this country and in Canada gives 
his book the practical value inherent in the work of the man who has himself 
tested and applied everything of which he writes. In American scientiic nomen- 


clat Mr. McCarthy’s name is associated with that of the ouananiche of the 
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Lake St. John country. As one of the most experienced of American fresh-water 
fisherman he is able to speak with authority regarding salmon, trout, ouananiche, 
bass, pike and pickerel, perch, carp, and other fish which are the object of the 
angler’s pursuit. His clear and practical counsel as to rods and tachle and their 
use, and the various details of camp lite, render his book a most useful companion 
for all sportsmen and campers. Dr. David Starr Jordan has read the manuscript, 
and has lent the weight of his approval by writing an introduction. "The book 


will be profusely illustrated with pictures and useful diagrams. 


In the March number of the North American Review «John Oliver Hobbes ’”’ 
has published an elaborate and interesting review of Dacid Harum, trom which the 
following extract is quoted : «¢It would not be presumptuous to say, well remem- 
bering the magnificent ability of certain English authors of the present day, that 
not one could create a character which would win the whole English population 
as David Harum has won the American public. ‘The reason is plain. With so 
many class distinctions, a national figure is out of the question. A_ national 
hero, ves; but a man for ¢ winterin’ and summerin’ with,’ no. Social equality 
and independence of thought, in spite of all abortive attempts to introduce the 
manners and traditions of feudal Europe, are in the very air of the United States. 
One could not find an American man or woman of the true stock who had not 
known intimately, or who did not count among his or her ancestors, connections, 
relatives, a David Harum. ‘The type, no doubt, is getting old—becoming more 
and more ‘removed’ from the younger generation. In the course of the next 
twenty years it may become so changed as to seem extinct, but it is a national 
figure—certainly the most original, probably the purest in blood. And the spirit 
of Harum is the undying spirit—no matter how much modified it may eventually 
become by refinement, travel, and foreign influence—of the American people. 


Individuals may change, but the point of view remains unalterable.”’ 


Miss Ellen Thorneycroft Fowler, the brilliant 


author of «* Concerning Isabel Carnaby ’’ and « A 


tt 


Double Thread,’’ has been engaged for some time 


jin ci ~ 
Map wit 


ae 


upon a new novel of special interest and impor- 


tance, which, however, may not be ready before 
the autumn. Meantime Messrs. D. Appleton 
and Company have prepared a new edition of her 
es successful book «* Concerning Isabel Carnaby,’’ 
with portrait and biographical sketch. It may be 
recalled that Miss Ellen ‘Thorneyveroft Fowler is 
the eldest daughter of the Right Honorable Sir 
Fenty Fowler, Guc. Sle MM. Pl, -excseenctary 
vf State for India, by Ellen (Imperial Order of 
the Crown of India), daughter of the late G. B. Thorneverott, Fsq., of Chapel 


MISS ELLEN T. FOWLER. 


House, Wolverhampton and Hadley Park, Salop. Miss Fowler has amused her- 


self by writing stories and verses ever since she can remember. 
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EMBLEMS OF PURITY 

Purity, sweetness, refreshing and delightful 

cleanliness are the sensations produced by 
the use of 

PACKER’Ss TAR, SOAP: 
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POPULAR SCIENCE 
MONTHLY. 


PROSPECTUS: POR 3-900, 


OR a magazine whose field has no limitations except those of science, it is quite impossible 
}- tu make a comprehensive announcement of its contents a year ahead. The Popular 
Science Monthly aims to keep its readers in touch with the most recent advances and dis- 
coveries as they are applicable to the promotion of human welfare and social progress. We 
believe that seience is the force which has done the most in this direction in the past, and that 
itis what we must look to for growth in the future. We take advantage of every opportunity to 
secure articles that shall be entertaining as well as instrucuve without sacrificing accuracy, and 
we especially seck those authors who have the ability to write upon scientific subjects in a clear 
and instructive way. 


The most characteristic feat re of the nineteenth century, and especially of its latter half, 
is the truly wonderful advance of science, both -theoretical and practical. Coincident with 
this advance, and very largely dependent upon it, has been the unprecedented development 
of commerce and manufactures, of social organization and national wealth. A comparison of 
the potentiality of an unskilled laborer of one hundred years ago with that of a like workman of 
to-day brings out most strikingly what this scientific advance has accomplished in solving the 
problems of life and raising the standard of comfort; so that the luxuries of a few years ago are 
the necessities of to-day, and new pleasures have been added and even become common which 
were formerly beyond the reach of the most wealthy. In view, then, of this prominently 
scientific aspect, the most important and instructive portion of nineteenth-century history will be 
that of its scientific achievements, which, as Mr. Alfred Russel Wallace has so well pointed out 
in his * Wonderful Century,” far exceed in number as well as in importance those of all the 
centuries that have preceded it. 


A CENTURY OF SCIENCE. 


Believing that no more appropriate and useful way of signalizing the completion of this cen- 
tury could be adopted than that of publishing during its closing year a history of its ‘scientific 
work, we have arranged for such a series of articles from the leading scientific writers of the 
world: Sir Robert S. Ball in Astronomy; President Arthur T. Hladley in Economics; Prof. 
Joseph Le Conte in Geology; the Hon. Andrew D. White in University Education; Pref. W. M. 
Flinders Petrie in Archwolosy; M. W. Tlaffkine in Preventive Inoculation ; Prof. W. M. Davis in 
Meteorology Prof. F.W. Clarke in Chemistry; and others of like standing im their specialties. 


NEW DISCOVERIES AND INVENTIONS. 


Phe Monthly will continue to give accounts of the course of discovery and of new develop- 

Ire sciences and careful writers familiar with their subjects will be engaged to 

tte tever occurs im this field as soon as it has assumed definite form. Recognizing 
mst service that ean be rendered by knowledge is in its use for the improvement of 
Lattention will be given to the adaptations of discavery to practical ends 

Wustries, in the betterment of social life, and in the development of a wiser 


li t winunistration of civil affairs 


THE PRACTICAL APPLICATIONS OF SCIENCE. 


These are the tests by which science, and indeed any other like system, must be judged; 
and not only because the study of these applications is of value in leading to a general appre- 
ciation of the beautiful correlation between pure science and practical life, but more, perhaps, 
on account of the actual value of the information, we have always heretofore, and shall still 
more in the future, devote a certain portion of our space to their discussion. Among the earher 
papers to appear will be a series of illustrated articles by William Baxter, Jr, C.E., giving a 
comprehensive account of the automobile in its various forms, including a discussion of the 
relative merits of the various types. 


THE RACE QUESTION. 


The question of the adjustment of the relations of the races will be considered as offering 
some of the most serious and immediate difficulties our people have to confront, and one to 
which the thoughts of the best students of affairs are anxiously directed. Among the articles 
bearing upon this subject will be several by Prof. N.S. Shaler, of Harvard University, dealing 
with various aspects of the negro question. Professor Shaler, who spent his early life in the 
South, throws much new light on its practical aspects. 


CURIOSITIES OF NATURE. 


No subject more quickly and universally enlists attention or holds it longer than that of natural 
history. From the apparently inexhaustible store of novelties it affords, the curious blind fishes 
of North America—those remarkable products of retrograde evolution—are marked for early 
description in several articles, accompanied by numerous illustrations, from the pen of Prof. 
Charles Eigenmann, who has made a special study of these fishes and is the acknowledged 
authority respecting them. 


- THE ADVANCE OF WOMAN. 


Recognizing as one of the most striking social features of the life of the nineteenth century 
the enlargement of woman’s sphere and the extension of her privileges, the Popular Science 
Monthly will endeavor to keep abreast of this movement. 


COLONIAL QUESTIONS. 


The important political questions arising through our recent acquisition of outlying territory 
will receive considerable attention. Two articles which will appear in early numbers, under the 
title Colonies and the Mother Country, take up the question of their proper relations. 


MORALS AND EXPEDIENCY. 


The drink evil, and vivisection, two of the most pressing moral questions now engaging the 
attention of society, are scheduled for early treatment ; and we have already arranged for sev- 
eral articles taking up important questions connected with modern religious tendencies. 


EDUCATION. 


Of equal importance with all these branches of knowledge, and an essential prerequisite to 
receiving and rendering them available for use, is education, The Monthly has in the past given 
this subject prominent attention and preference, and will continue to do so. We have always 
aimed to make the articles in this field not only of general philosophical interest, but more es- 
pecially to select subjects and modes of treatment which should be suggestive and practically 
valuable to the working teacher. 
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Itching Scalp, Dandruff, Falling Hair. 


THE THREE STEPS TO PREMATURE BALDNESS. 


The Cause: A Parasite in the Scalp. 


Cramtomic Har Pood. 


Ats.f Wet Broadway, New York City, is located the Cranitonic Scalp and Hair Institute. 
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OF TAXATION. 


By the late DAVID A. WELLS. 


E PRINCIPLES 


izmo. Cloth, $2.00. 


HE purpose of the distinguished 
economist in writing this book 
was to describe a science of taxation 
as the subject presented itself to him. 
Believing that the relations of private 
property to the Government and the 
responsibility of the Government to 
citizens were susceptible of detinite 
formulation, Dr. Wells has endeavored 
in this most volume to 
formulate these relations and to place 
the subject of taxation upon a scien- 
tific basis. 
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Stories of the 


Greal Astronomers. 


By EDWARD S. HOLDEN. 
Appletons’ Home-Reading Books. 


12mo. Cloth, 75 Cents. 


N this little work Dr. Holden has without doubt given the 


moet complete and interesting reéseané of the progress 
Teoperute qoastronemy, beginning with the earliest 

1 latest achievements of the science, that 

ff the volume, bas vet been written, 

I nt that farms the subject of the book, 
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D. APPLETON AND COMPANY, 
72 Fifth Avenue, New York. 


« JANICE MEREDITH ” 


ALL 


Rector 


Send for free catalogue, 
NEWMAN F. McGIRR, Box 2044, Philadelphia, Pa. 


$1.50 Books 


QO- 
Sent by mail, 5c. 


Address 
Street Book Store Co. 
New York City. 


extra. 


Bought and Sold. Catalogue free. 


The New System 


| OF EDUCATION 
| a a 
Pm 
Branches 


i 

Architecture 
Architectural DrawIng; 
Steam, Electrical. Mechan- 
ical; Civil and Mining 
Engineering; Drawing; 

SS TAUGHT BY MAIL 

ON aa Fao Over 50 Courses 

We have helped thonsanisto better positions 
6nd salaries. Send for free circulars, stating 
the subject tn which you are interested. 


Surveying; Chemistry; 

Plumbing; Book-keeping; 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 1165, Scranton, Pa. 


KS ON NATURAL HISTORY 
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NEW EDITION, REVISED AND ENLARGED, 


The Care and Feed- 
ing of Children. 


Catechisia for the Use of NMothers 
RE OPE RES NGOS CS: Gly Le 
arvere Hod, MD: Prefessor 
of Diseases of Children in the New 
York Polyclinic, Attending Physi- 
cian to the Babies’ Hospital, ete. 


i2mo. Cloth, 50 cents. 

Originally prepared for use in the Training School for 
Nursery Maids connected with the Babies’ Pospital, New 
York. this manual was elahoated in ways suggested by ex- 
perience, and published by request of numerous persons in- 
terested. Tt will be found exceedingly useful not enly in 
similar institutions, but to mothers, either for themselves or 
to be put in the hands of the ordinary (unnained) child’s 
nurse. Lhe author’s starding as a snecesstul specialist, of 
wide experience in children’s diseases, guamantees the 
character of the hints and instructions given. ‘lhe present 
edidion bas been revised and enlarged, and, while retaining 
the principal featunes of the earher edition, wilh present moch 
fresh information on the subject. 


for sale by all becksellers: or wt will be 


This book ts 
i tptof price tly the publishers, 
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~“Tt’s all in the Lens’””. 


KORONA CAMERAS 


The attention of connois- 
seurs is directed to the en-§ 
tirely modern equipment of 
these Superior cameras, nota- 
bly the New Patent Focus- 
sing Back (requiring no focus- 
sing cloth) and the ’99 Model 
Korona Shutter. _ 

These cameras are made in 
all styles and prices, alle 
equipped with our famous 
lenses, and are constantly 
gaining in public favor. 

Send foran Illustrated 
Catalogue—Free. 
GUNDLACH OPTICAL CO. 
758-761 So. Clinton Ste, 
Rochester, N.Y. 


PRESENT SALES, TWO MILLIONS A WEEK. 


RIPANS 


FOR BILIOUS AND NERVOUS DISORDERS 


euch as wind and Pain in the Stomach, 
Giddiness, Fullness after meals, Headache, 
Dizziness, Drowsiness, Flushings of Heat, 
Loss of Appetite, Costiveness, Blotches on 
the Skin, Cold Chills, Distnrbed Sleep 
Frightful Dreams and all nervous an 

Trembling Sensations. THE FIRST ONE 
WILL GIVE RELIEF iN TWENTY MINUTES, 
Every sufferer will acknowledge them to be 


W ONDERFUL 
MEDICINE 


They promptly cure Sick Headache 


For a Weak Stomach, Impaired Diges- 
tion, Disordered Liver in Men, Women or 
Children Ripans Tabules are without a 
rival and they now have the largest sale of 
any patent medicine in the world. 


WANTED 


A care of bad health that R'T’P-A'N’S will not bene- 
fit. KREPAN’S, 10 for 5 cents, or 12 packets for 43 
cents, may be had of all druggists who are willing 
to sella low-priced medicine at a moderate prorit. 

Fhey banish pain and prolong life. 

One gives relief. Accept no substitute 

Note the word R°'VP A'N’s on the packet. 

Send 5 cents to Ripans Chemiea) Co.. No it Spruce 
8t., New York, for 10 samples aud 1,00u testumuniais, 
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An Expert’s Income 


is within casy reach of any one who will study ‘‘ hetween 


times’’ and learn his business or tra thoroughly. 
Vhousands of young men and women, prepared by us 
and now holding high-salaried ; s, Can not indorse 
too strongly our unequaled re of 


EDUCATION BY MAIL 
in Elec rical, Mechanics), seam, Vining and 


; Metalurgy, Art, Architecture, 
saper Werk, Englich Jr 


Stenoyriphy, M: e Design and Mechanical 
Drawins Low pri as} tern 
Sent free fo those whe en mow, a 
complete draws tit worth Farrar 
Mention subjects 5 re interested in 


when writing to 


THE UNITED CORRESPONDENCE SCHOOLS, 
154 Fifth Ave., New York, for Catalogue No. 87. 


Recollections 


of the: +: 


Civil War. 


By CuHaries A. Dana. With Portrait 
and Index, Ibarge rzmo. “Gilt: to), 
uncut, 82.00. 

D. Arrleton and Company, 72 Fifth Ave., N.Y. 


mae Yale ReVieWw 


A QUARTERLY JOURNAL 


For the Scientific Discussion of Economic, 


Pol.tical, and Social Questions. 


Boston [Ter ud. 

‘A per’odical full of vigorous and strong articles.’ 
Episcopal Recorder. 

‘This substantial Review is conducted with great 
ability, an] meets a special need in the hterary world.” 


’ 


EDITORIAL BOARD: 
Honr¢ W. FARNAM, ARTHUR 1. HADLEY, 
W. F. BLACKMAN, F. G. BOuRNE, 
JoHN C. SCHWAB, 410 IRVING FISHER, 


Frozyessors tn Vale Cnitcersity. 


Yearly subscription - - - - $3.00 
Single numbers - = 2-53 275 
{ISSUED on THE FirteentH Days oF 


Fearuary, May, A Noveme 
Seven volumes of THE YALE RFVIFW are now com- 
pleted. They will be sent to new subscribers at the 


reduced price of $1.co per volume, unbound. — .\ spect- 
men copy will be sent free. 


TUTTLE, MOREHOUSE & TAYLOR, Publishers, 
NEW HAVEN, CONN. 
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Founded by E. LITTELL in 1844. 


THE LIVING: AGE 


‘‘Made up of every creature’s best.” 


A Weekly Magazine of Contemporary Literatures and Thougbt. 


Published 

Every Saturday 
and giving about 
3500 pages a year 
of the 


World’s 
Best 
Literature 
including 

Science and Art 
Biography 1 
Politics 

Discovery 

Public Affairs 
Literary Criticism | 
Fiction and Poetry 
Popular, yet of | 
Permanent | 
Value | 
Indispensable to the 
Intelligent Reader | 


fr READ THIS een, 


As Heretofore 


THE LIVING AGE will continue to supply its readers 
with the Choicest of the Best, the Most Valuable 
Thought of the time. 


Each Weekly Number 


Contains sixty-four pages, in which are given, without 
abridgment, the most interesting and important contri- 
butions to the periodicals of Great Britain and the 
Continent, from the weighty articles in the quarterlies 
to the light literary and social essays of the weeklies. 


- All Departments 


of knowledge and discussion which interest intelligent 
readers, with fiction and poetry, are represented in its 
pages. 


Original Translations 


of striking articles from Continental sources are made 
expressly for the magazine by its own staff of trans- 
lators. 


Short Story 


and an instalment of a serial story appear in each issue. 


Monthly Supplement 


presents readings from the most important new books, 
editorial notes on books and authors, and a list of the 
books of the month 


Published Weekly at $6.00 a year. Single numbers [5 cts. 


In order to introduce THE LIVING AGE to the readers of Appletons’ Popular 
Science Monthly, not now on its subscription lists, the publishers will send the 
two magazines, each one year, postpaid, for $7.50. This offer is good only to 
absolutely NEW SUBSCRIBERS to The Living Age. 


Address 


THE LIVING AGE CO., P. 0. Box 5206, Boston, Mass. 


A HISTORY OF 
merican Privateers. 


By EDGAR STANTON MACLAY, A.M., 


? 


Author of A History oF THE Unitep States Navy.” Uniform with “SA History of 


the United States Navy.” 


One Volume. Illvstraled. 8vo. Cloth, $3.50. 


FROM A PAINTING IN THE POSSESSION OF THe RHODE ISLAND HISTORICAL SOCIETY. 


‘¢ Every chapter is crowded with incident and adventure that it would be difficult for the novelist 
to surpass in variety and invention."—Philadelphia Public Ledger. 


“From beginning to end is a» interesting as a novel."—Chicago Evening Post. 
S 36 


“It is hard to see what American his book could fail to interest, from the admiral to the school- 
boy." Zhe Churchman, New York, 


‘« Both in matter and in style the work is of high rank."—Chrcago Tribune. 


“Covers the ground comprehensively, and relates the history of American privateering in vivid 
style and with constantly graphic narrative.” New York Outlook. 


‘These stories of the privateers as related by Mr. Maclay are as full of romance as anything 
imagined by the professional writers of romances.”—Pheladelphia Lintes. 


‘CA work that will stand probably forever as the standard, as it is thus far practicasly the only 
book on its subject."—.Vew York Marl and Express. 


D. APPLETON AND COMPANY, NEW YORK. 
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THE LEADING 
Spanish Dictionaries. 


a 


Scoane’s Neuman and Baretti Spanish Dictionary. 


A Pronouncing Dictionary of the Spanish and [English Languages, with the 
addition of more than 8,000 Words, Idioms, and Familiar Phrases. In Two 
Parts: Part I, Spanish-Iinglish; Part 11, English-Spanish. 1310 pages. 
By MARIANO VELAZQUEZ DE LA CADENA. Large 8vo. Cloth, $5.00. 
Velazquez's Dictionary, composed from the Spanish dictionaries of the Spanish Academy, 
Terreros, and Salva, and from the English dictionaries of Webster, Worcester, and Walker, 
is universally recognized as the standard dictionary of the Spanish language. A unique 
and valuable feature of this dictionary is that it contains many Spanish words used only in 
those countries of America which were formerly dependencies of Spain. 
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Seoane’s Neuman and Baretti Spanish Dictionary. 
Abridged by VELAZQUEZ. A Dictionary of the Spanish and English 
Languages, abridged from the author’s larger work. $47 pages. 12mo. 
Cloth, tO, 


This abridgment of Velazquez'’s Spanish Dictionary will be found very serviceable for 
younger scholars, travelers, and men of business. It contains a great number of words be- 
longing to articles of commerce and the natural productions of the Spanish-American re- 
publics, together with many idioms and provincialisms not to be found in any other work of 


this kind. 
h 
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zl Dictionary of the Spanish and F:nelish 


Languages. Containing the latest Scientific, Military, Commercial, Tech- 
nical, and Nautical Terms. Based upon Velazquez’s unabridged edition. 
32mo. Cloth, $1.00. 

This Dictionary, which is of a convenient size for the pocket, has proved very popular, 


and will be found an excellent Icxicon for the traveler’s handy reference. 
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Spanish-anidt-lenelish frctionary. 
In Two Parts. Part 1, Spanish-and-English ; Part I], English-and-Span- 
its, Bye TC MEADOWS, Dh. of the University of ‘Tans. snr. 
AE ponte he 200: 


Vis Dictionary comprchends all the Spanish words, with their proper accents, and 


every noun with its gender, 


lb. APPLIETON AND COMPANY, Puseisuers, New York, Boston, Cricaco 


TO LEARN SPANISH. 


DE TORNOS’S COMBINED SPANISH METHOD. NEW EDITION. 


A New Practical and Theoretical System of I.earning the Castilian Language, embracing the Most 
Advantageous Features of the Best Known Methods, With a Pronouncing Vocabulary containing 
all the Words used in the course of the Work, and References tu the Lessons in which each one is 
explained, thus enabling any one to be his own Instructor. Revised cdition with the new 
orthography conforming to the rules of the Spanisl Academy. By AtLbRRIO DE TorXos, A. M., 
formerly Director of Normal schools in Spain, and Teacher of Spanish in the New York Mer- 
eantile Library, New York evening High School, and the Polytechnic and Packer Institutes, 
Brooklyn, I2mo. Cloth, $1.50. Key to Combined Spanish Method, 50 cents. 


THE HARIIONIC METHOD FOR LEARNING SPANISH. 


Designed fer Elementary Use. By Luts A. BAkaALt, A. B., M. 1, Instructor in the Spanish Language 
and Literature in the College of the City of New York, and in the New York Evening High 
School. r2mo. Cloth, $1.00 net. 

The harmonic method will be found of great assistance to students who are beginning the stndy of tle 
spanish language. Based upon a natural and progressive |lan, the student is eonducted by casy steps through 
the intricacies of grammar and is at the same time drilled in conversation.  IJnstruetors will find this book 
eminently satisfactory for elementary use. 


Cervantes El Cautivo. El Si de las Ninas. 

An Episode from “Don Quixote.” Text based ou | 4 Comedy mn Three Acts. By LEANDRO FERNAN- 
the edition of the Royal Spanish Academy. DEZ MoraTin, Edited, with a Iographical 
Edited, with an Introduction, Grammatical Notice. Explanatory Notes, and a Spanish- 
and Explanatory Notes, and a Spanish-Eng- English Vocabulary, by Epuarpo Tord ¥ 


ForRNEs, Professor Normal, University of Bar- 
celona. r2mo. Cloth, 50 cents net. 

This book is a model of tenderness ard simplicity 
and is one of Moratin’s must suceessful ecmedies. It 
has been thoroughly edited and the new Spanish or- 
thography adopted. It will be fund eminently satis 
factory as a reader for students learning Spanish. 


Mantilla’s Method for Learning 
Spanish or English. 
By Luis FELIPE MANTILLA. ISmo. Cloth, £1.00. 


‘The special feature of this METHOD consists in 
teaching a foreign language by means of continued com- 
parison with the native tongue of the learner; employing, 

This work is based upon the natural method of | for the expression of any given idea, the pure idioms of 
acquiring a knowledge of a language. The exercises | each, with a view to obviate that unfortunate drawback 
are progressively arranged in parallel columns, E-ng- | upon the study of other languages whieh is to be found 
lish and Spanish, and present to the student a practical in the almost universal loss of purity in the use of 
and simple method of learning the Spanish language. one’s own.”"—fivtract /rom the Author's Preface. 


Spanish Reader and Translator. 
By MIGueL T. ToiGn, Professor of Modern Lan- 


lish Voeabulary, by Epuarpo Torri ¥ 
FornEs, Professor Normal, University of Bar- 
celona. I2mo. Cloth, 50 cents net. 


‘* EF] Cautivo” is commended for the use of students | 
who desire to obtain a knowledge of the be-t in Span- 
ish literature, and the ample notes will be found a great 
assistance to a proper understanding of Spanish idioms. 


Practical Methods to Learn Spanish. 


With a Vocabulary and Easy Exercises for Trans- 
lation into English. By A, RaMos Diaz bE 
VILLEGAS. I2mo. Cloth, 50 cents. 


Ollendorff’s Method of 


Learning to Read, Write, and Speak the Spanish guages and Spanish Literature. New edition, 
Language. With an Appendix containing a revised and enlarged, I8g9. 12mo. Cloth, 
Brief but Comprehensive Recapitulation of the 75 cents. 

Kules, as well as of all the Verbs, both hkeg- : 

ular and Irregular, so as to render their Use Spanish Grammar. 

Rasy and Familiar to the Most Ordinary Gaz A Practical and Easy Method of Learning the 
pacity. Together with Praetieal Rules for the Spanish Language. After the System of F. 
Spanish Pronunciation, and Models of Social AUN, Doctor of Philosophy at the College of 
and Commereial Correspondence. The whole Neuss. First American edition, revised and 
designed for Young Learners and Persons who enlarged. 12mo. Cloth, 75 cents. Key to 
are their own Instructors. By M. VELAZQUEZ Spanish Grammar, 25 cents. 

and T. SIMONNE. Cloth, $1.00. Key to Ex- The Spanish Phrase-Book ; 


ercises in Method, 50 cents, : eg Sage ; 7 
Or, Kev to Sfantsh Conversation. By E. M. pe 


A Grammar of the Spanish Language. BELEM. Smo. Cloth, 30 cents. 


By M. SCHELE DE VERE. 12mo. Cloth, $1.00. Progressive Sparish Reader. 
With an Analytical Study of the Spanish Tan- 
An Easy Introduction to Spanish guage. By Acustin Jost Moranes, 12.0, 
res . rane Professor of the Spanish Language and Litera- 
CNET SATION: ture in the New Vork bree Academy, and 
hy M. VELszQuez DE LA CADENA 1Smo. formerly Professor of St. Johtvs University, 
Cloth, 35 cents. | Washington Institute, etc. Frame. Cloth, $1.25, 


A complete descriptive catalozuc of Spanish Text-Books and Novels will be seni to 
an) address on application te 


D. APPLETON AND COMPANY, Publishers, New York, Boston. Chicago. 
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THE SANITARIAN 


A MONTHLY MAGAZINE, 


Established in 1873. 


“THE SANITARIAN for June, 1892, contains a life-sketch of its venerable and 
distinguished editor, Dr. A. N. Bell, and several contributions’ upon ‘The 
iriuinplis of preventive medicine,’ in the interest of whieh Dr. Bell has labored 
so long and so successfully  * * * No one has been so long, so patient and 
so persistent in awakening public attention to an interest in this cause. No one 
has filled so inany positions demanding skill in) practical work. No one has 
been more successful in practical werk under great difficulties. The writer of 
the article is Dr. Stephen Smith, the eminent surgeon and author.’’— Tennessee 
State Board of Health Bulletin. 


Based at the outset upon medical knowledge and sanitary service, over an 
extensive field of observation mn various climates in different quarters of the 
world, large experience in dealing with epidemie diseases, and practical sanita- 
tion for the maintenanee of health under the most trying circumstances: 


“The Sanitarian is °’— 


AS OTHERS SEE IT— 


“The Ameriean authority for evervthing appertaining to the healthful cos 
tition of the people at large. The contributions are from medical men whose 
STitines are accepted as authority,” (Varguda Chronicle); “The best sanitary 
publication in America,’ CWississippi Falley Medical Monthly); “Easily main 
tains its superiority over all similar publications,” CMWedieal World); “ Has 
accomplished more good than all of the other sanitary papers put together,’ 
Hydranhc aud Sanitary Plamber); “The value of a good sanitary publication 
can hardly be estimated. The superior of Tune Sanivartan we have never seen,” 
Lue Free Methodist): “The editor, Dr. A.N. Bell, is well known to the mercantile 
‘outaimnity for his co-operation with the merchants in quarantine reform, and to 
his profession as a leader in sanitary seienee,”? (N.Y. Journal of Commerce). 

Tite SANITARIAN has been the exponent of the most progressive science of 
ivciene for more than twenty vears?? (Phe Lining Church, 

Two volumes yearly. The volumes begin January and July; subscription 
itany time. 

PERS: $4.00 a year, in advanee; 35 cents a number, SampLe Copies, 20 
eents ten two-cent Postage Stamps. 

oe All correspondence and exchanges with Tire Sanirartan, and all publi 
estious for review, should be addressed to the Editor, 

Dr. A. N. BELL, 
837 Clinton St, Brooklyn, N. Y 


APPLETONS’ 
GUIDE-BOOKS. 


NEW EDITIONS. 


Appletons’ General Guide to 
the United States. 


Edition of 1899. With nttmerous Maps 


and Illustrations. 16mo. Flexible . 
morocco, with tuck, $2.50. (Part I, | 
separately, NEw ENGLAND AND 


MippLe STATES AND CANADA; 
cloth. 75. cts..; art dik, SOUTHERN 


AND WESTERN STATES; cloth, 75 cts.) 


Appletons’ 
Guide=Book to Alaska. 


By Miss E. R. Scidmore. New edition, 
including an Account of the Klon- 
dike. With Maps and Illustrations, 
12mo, flexible cloth, $1.00. 


Appletons’ 
Canadian Guide=Book. 


by Charles G. D. Roberts. <A guide for 

tourist and sportsman, from New- 

foundland to the Pacific. With Maps 

and Jllustrations. s2mo, flexible 
cloth, 1,25. 

The Canadian Guide-Book has received a 

thorough revision this year at the hands of a resi- 


dent of Canada, who has devoted much time and 
labor to increasing the usefulness of the book. 


Appletons’ 
Dictionary of New York 
and Vicinity. 


With Maps of New York and vicinity. 
Square 12mo, paper, 30 cents. 


‘** Appletons’ General GGuide-Book to the Unit- 
ed States and Canada’ has long been regarded as 
a standard work, and there can be no doubt that 
the new and entirely revised edition will be wel- 
comed not only by foreigners, but by Americans, 
who every year show an increasing desire to know 
more about their own country. ... In the man- 
ner in which it covers an immense territory with- 
out the omission of any important characteristic it | 
is entirely without a rival.”—Aoston Beacon. 


These books are for sale by all booksellers; or thevwtlt 
be sent by mail on receipt of price by the publishers, 


D. APPLETON AND COMPANY, 
72 Fifth Avenue, New York. | 


S6th 
Annual Statement 


---1900 


OF THE 
PTRAVELERS 
INSURANCE COMPANY. 
Chartered 1863. (Stock.) Life and Accident Insurance. 


JAMES G. BATTERSON, President. 


Hartford, Conn , Sanuary t, 1900, 


Paid=-up Capital, $1,000,000. 
ASSETS, 

[CALMB Statitier Mec pt ene Se. ke Syed ver Ta 

Cash on hand and in Bank - = =. LAqeeo ug 

Loans on bond and morteave, real estate 


Os 
Interest averued but notdue - . - - 245.8838 80 


TS au 


Loans on collateral security. -  - = = Tae ITs 31 
Loans on this Company's Policies - = 1.805.307 27 
Deferred Lite Premiums - - - = - S4AU9UT Og 
Premiums due and unreported on Lite 

POHGLOS Sees OS: Sa GS gos Mahe 250449 56 
(rovernment Bonds - - -*- - - - — 7$9,016 96 
County and municipal bonds - = - - 8.114.907 64 
Railroad stocks and bonds- - = - - 7,819.82 14 


Hankstocks: «Wns ae Seb ee 
Other stocks and bonds- - - - - - 


Lwose74 00 
Less 350 a9 


Total Assets - - - - - $27,760,511 56 
LIABILITIES. 

Reserve, 314 per cent. Life Departinent $20,408,734 00 
Reserve for Re-insurance, Aecident De- 

partinent - - - - - - = - = Laon gnu vy 

Present value Lostallmeut Life Policies 723,148 00 

deserve for Claims against Employers SOG BL 26 

Losses in process of adjustment - 1 - 210835 02 


Life Premiums paid in advanee- - - 
Special Reserve for unpaid taxes, rents, 
Riese fe KS 2 tesa, © - + 


special Reserve, Liability Department - 


33,175 11 


110,000 Ou 
100,000) 04 


- S23B.739.827 61 


Total Liabilities - -  - 


Excess Sceurity to Policy-holders - $4.020,683 V5 


Surplus - - - - - - - - - $3,020,683 95 
STATISTICS TO DATE, 
. Lire DeEpPARTMENT. 
Life Insurance in force - - - $100.3314.551 
New Life Insurance written in 100 £7.165,686 
Insurance on installment plan at commuted calie. 
Returned to Poliey-holders in 1590 81,522.47 
Returned to Poliey-holders since 
Webb Say oses Se APO SOROS BRO 
ACCIDENT DEPARTMENT. 


00 
00 


06 


95 


Number Accident Claims paid in 
TQOiee es Mey | oS Shs ee ake oo 

Whole number Accident Claims 
pd - - - - - - - = - 

Returned to Polhey-helders in TsSu9 $1 

teturned to Poliey-holders since 
64 - - - - - - - - -23.695.539 91 

Tota. 

teturned to Polev-holders in 1s $2,750.39 4 

Retarned to Poliey-holders since 
Pies 2 ee eee 


15.386 


339.636 


27 OTT OA 


10 


39.73 ELO2Q0 89 
SYLVESTER C. DUNEVAM, Vice-President, 
JOHN FE. MORRES. Sceretary 
IT. J. MESSENGER. Actuary 
EDWARD Vo PRESTON, Snp't of Avenetes 
J. BO LEWES. M.D... Surgeon and Adjuster. 
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“fatmwneracan” WIN MARIANI, 
_ on 


Mariani Wine, gives power to the brain, 
strength and elasticity to the muscles 
and richness to the blood. It is a pro- 
moter of good health and longevity. It 
makes the old young, keeps the young 
strong. Mariani Wine is indorsed by 
more than 8,oo0 American physicians. 
It is specially recommended for General 
Debility, Overwork, Profound Depression 
and Exhaustion, Throat and Lung Dis- 
eases, Consumption and Malaria. 


Are You Worn Out? 


I can certainty add my testimony to the 
virtues of Vin Mariani, which | have found 
excellent, and am well convinced of its TRY 


quality. HENRY IRVING. 


M W JOHN PHILIP SOUSA, 

ARIAN | | N E, The Well-Known American Composer, 
The World Famous Tonic Pie 
for Body and Brain. 


Mariani Wine is invaluable for over- 
worked men, delicate women and sickly 
children. It stimulates, strengthens and 
sustains the system, and braces body 
and brain. 


MALARIA; Mariani Wine is a sovereign 
remedy for Malaria and La Grippe. 


SPECIAL. OFFER :—Lo those who will kindly write, mention- 
ing 27 oliation, to MAREPANE & CO). 52 West isth Street, 
nt, tree, book containing portraits with 


i ! , kanpr Princes, Cardinals, Arch- When worn out, | find nothing so helpful 
t lished personages indorsing Vin Mariani. as a glass of Vin Mariani. To brain- 
workers and those who expend a great deal 

Mortimer Street. of nervous force, it is invaluable. 


JOHN PHILIP SOUSA. 


7 SS s2a3sF32S<<Ce 

fn COMBINATION of grease and alkali 
; can possibly bring to a delicate skin 
ecceece that degree of purity, healing virtue, and 
stimulating’ power necessary to preserve the pores 
and glands in healthy activity. And so much de- 
pends upon skin health that you can not afford to 
be negligent in such an important matter. 


= 


You should be equally particular in selecting a 
dentifrice or a shampoo. But one article possesses 
all the elements needed to cleanse the skin, scalp, 
and teeth, and at the same time is absolutely free 
from every trace of impurity or harmful ingredient. 
Ask your druggist for a bottle of CUTELIX (price, 
twenty-five cents), and prove for yourself the ad- 
vantage of having none but the best toilet accessory. 


You will find COUTELIX a power for good 


‘also in healing al! kinds of skin injuries—cuts, burns, 


bruises, etc., and curing every form of skin disease 
—pimples, blackheads, eruptions, eczema, etc. 


If your druggist does not have CUTELIX in stock 
and hesitates about ordering it for you, send the 
twenty-five cents to us and we will promptly 
forward a bottle by express, ail charges prepaid. 


CUTELIX COMPANY 
253 Broadway, New York City 


ROYAL 


Bakins 
Stee 


Made from pure grape cream of 
tartar, most healthful of fruit acids. 


Makes the biscuit and cake 
more digestible and wholesome. 


ROYAL BAKING POWDER CO., 100 WILLIAM ST., NEW YORK. 


MOLLER'S OIL 
IS. DIFFERENT 


from other cod-liver oils, as it is NEVER 
SOLD IN BULK. It is bottled when manufac- 
tured, thus passing direct to the consumer 
without the possibility of adulteration. 


EACH BOTTLE OF 


Deter Moller’s 
Cod-Liver Oil 


bears on the label, in perforated letters, 


i ; i the date of manufacture, so that the pur- 
J chaser may always insist on having oil of 
Cl j ington t the latest season’s production, and know 
' i that he is getting it. 


TYPEWRITERS fs Moller’s Cod-Liver Oil is put up 


only in flat oval bottles, and bears our 


; | name as sole agents. 
do the work B| % Schieffelin & Co, New York. 


WYCKOFP, SEAMANS & BENEDICT, 327 Broadway, N. Y. 
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